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EXTRACT from the ACT of PARLIAMENT. 
concerning the Longitude, made in the Fifth 
Fear of the Reign of His preſent Majeſty. 
z ©. 2 a VVV 
W H E RE As the Publication of Nautical Almanacs cons 
g ſtructed by proper Perſons, under the Direction of the 
ſaid Commiſſioners, would greatly contribute to make the ſaid 
Lunar Tables more generally uſeful; Be it further Enacted, by the 
Authority aforeſaid, That it ſhall and may be lawful to and for 
the ſaid Commiſfioners to cauſe ſuch Nautical Almanacs, or other 
_ uſeful Tables, to be conſtructed, and to print, publiſh, and vend, or 
cauſe to be printed, publiſhed, and vended, any Nautical Almanac 
or Almanacs, or other uſeful Table or Tables, which they, or the 
major Part of them, ſhall, from time tp time, judge neceſſary and 
_ uſeful, in order to facilitate the Method of. diſcovering the Longi- 
tude at Sea; any Law, Statute, excluſive Privilege, private Char» 
ter, or other Cuſtom, to the contrary thereof notwithſtanding. 5 
And be it Enacted, by the Authority aforeſaid, That no Parſon or 
- Perſons ſhall print, publiſh, or vend, or cauſe to be printed, pub- 
liſhed, or vended, any Nautical Almanac or Almanacs, or other 
Table or Tables conſtructed under the Direction of the ſaid Com- 
miſſioners, without being firſt licenſed by the ſaid Commiſſioners, or 
the major Part of them; And if any Perſon or Perſons not ſo li- 
cenſed, or not being authoriſed by the Perſon or Perſons ſo licenſed 
by the ſaid Commiſſioners, ſhall print, publiia, or vend, or cauſe 
to be printed, publiſhed, or vended, any fuch Nautical Almanac 
or Almanacs, or other Table or Tables, every ſuch Perſon or 
_ Perſons ſhall, for every Copy of ſuch Nautical Almanac or Table ſa 
printed, publiſhed, or vended, forfeit and pay the Sum of Twenty 
Pats to be recovered by Action of Debt, Bill, Plaint, or Infor- 
mation, in any of His Majeſty's Courts of Record at We/ftminfer ; 
and that One Moiety of ſuch Penalty and Forfeiture ſhall be to His 
Myeſty, his Heirs and Succeſſors, and the other Moiety eo him or 
them that ſha}l proſecute, inform, or ſue for the ſame, 7 
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 BxTrRACT of an Act for the Repeal of all for= 
mer Acts concerning the Longitude at Sea, 
except ſo much thereof as relates to the Ap- 
pointment and Authority of the Commiſſioners 
thereby conſtituted, and alſo ſuch Clauſes as 
relate to the conſtructing, printing, publi- 
ing, vending, and licenſing af” Naniticat 
| Almanacs and other uſeful Tables; and for the 
more effectual Encouragement and Reward 
of fuch Perſpn and Perſons as ſhall diſcover 
a Method for finding the ſame, or ſhall make 
uſeful Diſcoveries in Navigation; and for the 


* 


better e Experiments relating thereto: 
Made in the Fourteenth Vear of the Reign of 
His preſent Majeſty. R's nn 
| "DE it Enacted by the Kine's Moſt Excellent Majeſty, by and with 
| the Advice and Conſent of the Lords Spiritual and Temporal, 
and Commons, in this prefent Parliament aſſembled, and by the Au- 
_ thority of the fame, That each and every of the ſaid recited Acts 
(fave and except ſuch Clauſe and Clauſes in each or any of them 
as relate to the Appointment or Authority of all or any of the'Com- 
miſſioners thereby reſpectively conſtituted, and alſo ſuch Clauſe and 
Clauſes as relate to the conſtructing, printing, publiſhing, vending, 
and licenfing of Nautical Almanacs, and other. uſeful Tables) ſhall, 
from and after the Twenty-fourth Day of Fune One thouſand Seven 
| hundred and Seventy-four, be, and are hereby repealed, - © 
| And, for a due and ſufficient Encouragement to any Perſon or 
Perſons who ſhall diſcover any Method or Methods for finding the 
ſaid Longitude, Be it Enacted by the Authority aforeſaid, That the 
Firſt Author or Authors, Diſcoverer or Diſcoverers, "of each and 
every ſuch Method or Methods, his or their Executors, Adminiſtra- 
tors, or Aſſigns, ſhall be intitled to and have the Rewards or Sums 
of Money herein - after mentioned; that is to ſay, In caſe the Me- 
thod propoſed ſhall be, oy means of a Time-keeper, the Princi- 


ples ' whereof have not hitherto been made 275 - to. the Reward 
or Sum of Five Thoufand Pounds, if ſuch Me had; = 
-faid Longitude to One Degree of a great Circle, 05 Sixty geo- 
N Miles; to the Reward or Sum of Yer nt d Fi c 
_ hupdred Pounds, if it an, the ſame to Te Thirds of that 
e En” | | a = 


Diſtance; and to the Reward or Sum of Ten thouſand P FREE PE 
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if it determines the ſaine to Orte Half of the [ſid Diſtance: Which 
reſpective Rewards ſhall be due and paid when ſuah Method ſhalt 


have been ſufficiently tried by the following Experiments and 
| 1 to be made and performed by ſuch Perſons, and under ſuch 
rictions, as the faid Commiſſioners for the Difcovery of Longi- 


Re 
tude at Sea reſpectively conſtituted by the above - rècited Acts, or 
the major Part of them, ſhall think fit to appoint and direct; (that 


is to ſay), When and ſo ſoon as Two or more Time-keepers of the 
- fame 2 


Conſtruction ſhall have been tried at the ſame Time, for 
the Space of Twelve Months, at the Royal Obſervatory at Green- 
wich, then in Two Voyages round the Ifland of Great Britain, in 


2 Directions, and in ſuch other Voyages to different Climates 
as the ſai 


| d Commiſſioners ſhall think fit to direct and appoint; and 
after their Return from fuch Voyages, or any of them, for ſuch 
longer Time, at the ſaid Obſervatory; not Exceeding Twelve 
Months, as the ſaid Commiſſioners ſhall judge neceſſary; and alſo 

when and ſo ſooh as the ſaid Commiſſioners, of Two Thirds of 


them at the leaft, ſhall; after ſuch Experiments and Voyages 


have been made aq” began as aforeſaid, have declared and de- 


termined that ſuch. | 
_ ſufficiently exact to determine the Longitude at Sea within the 'De- 


ethod is generally practicable and uſeful, and 


grees or Limits aforeſaid, in all Voyages for the Space of Six Months, 
(Impediments from cloudy and hazy Weather excepted); and alſo 


when and fo ſoon as the Principles and Practice of ſuch Method 


are fully diſcovered and explained to the Satisfaction of the fail 
. or Two Thirds of them at leaſt; and ſuch Author. 


or Authors, Diſcoverer or Diſcoveters, ſhall have delivered up and 
aſſigned over to the ſaid Commiſſioners, for the Uſe of, the Public, 


the abſolute Property of ſuch Time-keepers as ſhall have been 


tried by ſuch Experiments and Voyages as aforeſaid; together with _ 


all Plates, Deſcriptions, Theories, and Explanations belonging or 


relating to the ſame, and which ſhall contain the Whole of ſuch 


Diſcovery of the Longitude ;- and in caſe the Method propoſed ſhall 
be by means of improved Solar and Lunar Tables, then and in 


ſuch Caſe the Author or Authors of ſuch improved Solar and Lu- 
' nar Tables, their Executors, Adminiſtrators, or Aſſigns, ſhall be 


intitled to and have the Reward or Sum of Five Thouſand Pounds, 
if ſuch Solar and Lunar Tables ſhall prove ſufficiently exact to 
ſhew the Diſtance of the Moon from the Sun and Stars in the Hea- 
vens within Fifteen Seconds of a Degree, anſwering to about Seven 


Minutes of Longitude, after making an allowance of Half a De- 


ree for the Errors of Obſervation ; and when it ſhall appear to the 
tisfaction of the ſaid Commiſſioners, or Two Thirds of them at 
leaſt, that ſuch Tables are conſtructed intirely upon the 1 26 | 


of Gravitation laid down by Sir //aac -Nexwton (except with 


to thoſe Elements which muſt neceſſarily be taken from aſtronomi- 


| cal Obſervations), and alſo when the Truth of ſuch Tables ſhall have 


op 


* 6 es 


| | been further confirmed and proved by Compariſon with a Series of 
aſtrondmical Obſervations made during a Period of Eighteen Years. 
and a Half, which is deemed the Period of the Irregularities of the 
Lunar Motions ; which Reward ſhall be due and paid, when the faid 
Commiſſioners, or two Thirds of them at leaſt, ſhall. have declared 
and determined, that ſuch Tables are ſufficiently exact to ſhew the 
Diſtance of the Moon from the Sun and Stars in the Heavens, 
within the limits above-mentioned; and alſo when the Author 
or Authors of ſuch improved Solar and Lunar Tables, his or their 
Executors, Adminiſtrators, or Aſſigns, ſhall have delivered up and 
aſſigned over to the ſaid Commiſſioners, for the Uſe of the Public 
the abſolute Right and Property to and in the ſame, together with 
the Theory relating thereunto; and in cafe any other Method ſhall 
be. propoſed for finding the Longitude at Sea beſides thoſe before · 
entioned, that then and in ſuch Caſe the Firſt Author or Authors, 
Diſcoverer or Diſcoverers, of any ſuch Method, his or their Execu- 
Nen Adminiſtrators, or Aſſigns, ſhall be intitled to and have the 
eward or Sum of Five Thouſand Pounds, if it ſhall determine the 
faid Longitude within One Degree of a great Circle or Sixty geo- 
ra hical miles; to the Reward or Sum of Seven thoufand Five = 
12 Pounds, if it ſhall determine the ſame to Two Thirds of that 
iſtance ; and to the Reward or Sum of Ten thouſand Pounds, if it, 
hall determine the ſame to One Half of the ſame Diſtance; which 
reſpective Rewards ſhall be due and paid, ſo. ſoon as the ſaid Com- 8 
miſſioners, or Two Thirds of them at leaſt, ſhall, after proper 
Trial have been made by their Appointment and Direction, have 
5 aroma that ſuch Method ſhall be generally practicable and uſeful 
or Ades the Longitude at Sea within the reſpective limits above» 
mentioned; TSS) gra or a a on ef | | 


And be it further Enacted, by the Authority aforeſaid, That when 
and ſo ſoon as any ſuch Method or Methods, for the Diſcovery of 
the ſaid Longitude, ſhall be tried, as before- mentioned, and found. 

| P and uſeful at Sea, and ſufficiently exact to determine the 
ongitude within any of the Degrees or Limits aforeſaid, the ſaid 
Commiſfioners, or Two Thirds of them, ſhall certify the ſame, uns» 
der Hoe. e and Seals, to the Commiſſioners of the Navy for 
the Time being, together with the Name or Names of the Perlon or. 
Perſons who ſhall 7 5 the Author or Authors of ſuch Method or 
Methods; ahd upon the Receipt of ſuch Certificate, the ſaid Com- 
miſſioners of the = are hereby authorized and required to make 
out a Bill or Bills upon the Treaſurer of the Navy for the reſpective 
Sum or Sums of . to which the Author or Authors of ſuch 
Propoſal, his or their Executors, Adminiſtrators, | or Atſigns, ſhall * 
* intitled by virtue of this Act; which Sum or Sums the faid 
reaſurer is hereby required to pay to the ſaid Author or Authors, 
their Executors, Alminiſtrarors,. or Aſſigns accordingly, out of any, 


- 


„g be ie farther Enatted, by che Autbprlty afbretiid; 1 
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docording ung of thi; . 


g to the true Intent and Mea Ad” 


Aug be it further EnaQted; by the Authority aforeſaid, That the | 


{4” Commiſſioners for the Diſcovery of Longitude at Sea, or any 


Five or more of them, ſhall have full Power and Authority to hear 


and receive any Propoſal or Propoſals that ſhall. be made to them 

for difeovering the ſaid Longitude; or for making any other uſeful 
Improvement in Navigation; and in caſe the faid Commiſſioners, 
or any Five or more of them, ſhall: be ſo far ſatisfied of the Pro- 
bability of any fuch Diſcovery or Improvement as to think it pro- 


2 to cauſe Experiments to be made thereof, they fttall certify the 
ame, together with the Names of the Author or Authors of ſuch 


Propofal or Propoſals; under their Hands and Seals, to the Commiſa 


604 70 ? 


fioners- of the Navy, who are hereby authorifed and required ta 


'make out a Bilt or Bills upon the Treafurer of the Navy for. any 
_ eee of Money as the faid Commiſſioners for the Diſcovery” 


ongitude at Sea, or any Five or more of them, fhall think ne- 
ceſſary for making ſuch Experiments; which Sum or Sums the Trea- 
ſurer of the Navy is here 3 to pay immediately to ſuch 

' 


Perſon or Perſons as ſhall be appointed by the ſaid Commiſſioners. 


to make thoſe Experiments out of any Money which ſhatl be in hig 


| the ſaid Treaſurer's Hands unapplied as aforefaid. 


= 


any Perfon or Perſons ſhall make any Difcovery for finding the 
Longitude at Sea, which, though not of ſo great Uſe as to be 
intitled to any of the great Rewards above ſpecified, ſhall nevertheleſs 


be - adjudged by the ſaid Commiſſioners for the Diſcovery of Longi« 


tude at Sea, or the major Part of them, to be of conſiderable Uſe 
to the Public, or ſhall make any other Diſcovery or Diſcoveries, 
Improvement or Improvements, uſeful to Navigation; then, and in 
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* > 
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ſuch Caſe, ſuch Perſon or Perſons, his or their Executors, Admi- 


niſtrators, or Aſſigns, ſhall, from time to time, have and receive 


ſuch leſs Reward or Sum or Sums of Money as the ſaid Com- 


miſſioners, or the major Part of them, ſhall think reaſonable; and 
certify accordingly, under their Hands and Seals, to the Commiſſion - 
ers of the Navy, who are hereby authoriſed and required to make 


out a Bill or Bills upon the Treaſurer of the Navy for any ſuch Sum , 


or Sums of Money, which the ſaid Treaſurer is hereby authorized 


and required to pay immediately to ſuch Perſon or Perſons, his or 
their Executors, Adminiſtrators, or Aſſigns, out of any Money that 


- hall be in his the ſaid Treaſurer's Hands unapplied as aforeſaid, . 


Provided alſo, and it is hereby further Enacted, That in cafe ariy 


Perſon or Perſons who: ſhall and may have received any Sum or Sums 


of Money, by virtue of this Act, as a Reward for any Method of 
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| hoon: is Longi tude at Se, fall afterwards hs Javed d to 

anz of the greater Rewards a by this AR, for or on account | 

vol the "ſame. Method 5 that th +; — fuch Cafe, ſuch. Sum or 

Jums of Money as ſhall or may have received 28 aforeſaid ſhall 
be conſidered as Part ber buch greater Reward, and deducted therefrom 

' accordingly ; and that no Perſon ſhall receive more in the Whole 
dor any One Method for diſcovering the Longitute at Sea chan Ly 
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By the COMMISSIONERS appointed by Acts of 


Parliament for the Diſcovery of the Longj- | 


tiucde at Sea; and for examining, trying, and 
1 judging of all Propoſals, Experiments, and 


* 


mprovements relating to the lame, _ 


53 ÞS 
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Nautical Almanacs and Aſtronomical Ephemerides for the 


Years 1793, 1794, and 1795; We do, in purſuance of the power 


veſted in us by Act of Parliament, hereby licenſe, authorize and 

impower you to print the Nautical Almanacs and Aſtronomical 
Ephemerides for thoſe Years accordingly, together with ſuch other 
uſeful Tables for facilitating the method of diſcovering the Longi- 
tude at Sea as have been conſtructed under our direftion, and will 
be delivered to you by the Rev. Dr. Nevit. MasxsLyNE, His 
Majeſty*s Aſtronomer Royal, at Greenwich ; and for fo doing this 
ſhall be your ſufficient Warrant. Given under our Hands and Seals 
the 6th yy of March, 1784. *. e to b 8 J 25 
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H. PARKER, Secretary. 
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| By the CoMMsIoNERS appointed by Acts 


of Parliament for the Diſcovery of the Lon- 


and judging of all Propoſals, * Experiments. 


and Improvements relating to the ſame. 
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\ A 7 HE R EA 8 we think ft to empl6y you to publiſh and vend, 75 


8 


VVand to cauſe to e, and vended, all ſuch Nautical 
Almanaęs and Aſtronomical Ephemeriges, and ſuch other uſeful Tables, 
eonſtructed under our Direction, as have hitherto been printed, or 


| ſhall hereafter be printed for the ſeveral Years next enſuing, down to 


the Year 1800 incluſive. We do therefore, in purſuance. of the 
power veſted in us by AQ of Parliament, hereby licenſe, authorize, 


' and impower you to publiſh and vend, and to cauſe to be publiſhed 


— 


and vended, ſuch Nautical Almanacs, and Aſtronomical Ephemerides 


as well as ſuch other uſeful Tables, conſtrudted under our Direction, y 
2s have hitherto been printed, or ſhall hereafter be printed for the 
ſeveral Years next enſuing, down to the Year 1800 inclufive, For 


which, this ſhall be your Warrant. Given under pus Hands and 
Seals whe gt Day of Beef, 16. 
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Ez Commiſſioners of Longitude, in purſuance of 
the Powers veſted in them by Act of Parliament, 


preſent the Public with the NAuricAL ALMANAC 


and ASTRONOMICAL EPHEMERIS for the Year 1795, being 


the Twenty-ſeventh Impreſſion, to be continued annually ; 
a Work which muſt 8 contribute to the Improve- 
ment of Aſtronomy, 


Jeography, and Navigation. This 


EPHEMER1s contains every thing effential to general Uſe 


that is to be found in any Ephemeris hitherto publiſhed, 


with many other uſeful and intereſting Particulars never 


et offered to the Public in any Work of this Kind. The 
ables of the Moon had been brought by the late Pro- 


feſſor Mayer of Gottingen to a ſufficient Exactneſs to 
determine the Longitude at Sea, within a Degree, as 
appeared by the Trials of ſeveral Perſons who made 


Uſe of them. The Difficulty and Length of the neceſ- 


ſary Calculations ſeemed the only Obſtacles to hinder 


them from becoming of general Uſe: To remove which 


relieved from the Neceſſity of calculating the* Moon's 


this Ernnntnals was made; the Mariner being thereby. | 


Place from che Tables, and afterwards computing the 
Diſtance to Seconds by Logarithms, which are the 
LY „%% principal 


Bu 


4 


principal and only very delicate Part of the Calculus ; 

Jo that the finding the Longitude by the Help of the | 
ErkREMERIS is now in a Manner reduced to the Compu- 
-tation .of the Time, an Operation equal to that of an 
Azimuth, and the Correction of the Diſtance on account 
of Refraction and Parallax, which is alſo rendered 

very eaſy by either of the Two Methods invented by 

Mr. Lyoxs and Mr. DunTarorNne, and publiſhed in the 

Firſt Edition of the Tables requiſite to be- uſed with the 
EpHEME RTS, and fince, with Improvements, in the 

Second Edition of the-ſame Tables; or by either of the 

Two Methods annexed to the ErHEMERIS of 1772, 
: being both Improvements of the Method which I for- 
-merly publiſhed in the BrxiTisn Marines's Guide and 
_ PamtLosoPHICAL TRANSACTIONS, the Firſt by myſelf, and 
the Second by Mr. GxoxcR Wi1TCHELL, which are now 

alſo annexed to the Second Edition of the ReqyrsiTe 

_ TasnLss, but ſtill more ſo by the GENERAL TABLES for 

cCorrecting the apparent Diſtance of the Moon and a 

Star or . Sun from the Effects of Refraction and 
Parallax, computed at great Expence by Order of the 
Commiſſioners of Longitude, and publiſhed under the 
Care of Dr. SazpnerD, Plumian Profeſſor of Aſtronomy 

and Experimental Philoſophy at CamsriDes, in 1772. 


All theCalculations of the ErRHEMERISs relating to the 

Sun were made from Mr. MAxER's laſt manuſcript 

Tables, received by the Board of Longitude after his 
Deceaſe, which have been printed under my Inſpection, 
and publiſhed in 1770; but the Calculations of the Moon 

which had been made ſince the year 1777 incluſive from 

new Tables, improved from MAxzx's Tables, compoſed 

by Mr. CnaRLES Mason, under my Direction, from Cab 

ceulations made by Order of the Board of Longitude, 

upon the Series of Lunar Obſervations made by the late 


. hb; x BEADLETS 
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Dr. BaADbrxv, and publiſhed in the Nautical Almanae 
of 1574, ate in this ErREMERISs, for the Second Time, 
coðputed from Tables ſtill farther corrected by Mr, 

Mason, and rendered more exact by the Addition of 
Eight Equations to the number in Maxzz's Tables, 
taken from Mavzs's Theory, but ſettled as to the Mar- 


ima from the ſaid Obſervations, and the Whole being 


calculated to Tenths of a Second, Theſe new Tables 
when compared with the above-mentioned Series of 1 80 
Obſervations, a proper Allowance being made for the 
unavoidable Error of Obſervation, ſeem to give always 
the Moon's Longitude in the Heavens cortectly within 
30 Seconds of a Degree; which greateſt Error, added 

to a poſſible Error. of One Minute in taking the Moon's 
Diſtance from the Sun or a Star at Sea, will at a Me- 
dium only produce an Error of 42 Minutes of Longi- 
tude, The Error of the ſame Tables in Latitude ſeems 
never to exceed a Minute, which will but triflingly af- 
fect the computed Diſtances of the Moon from the Sun 

and zodiacal Stars ſet down in the EPHEMERISs . | 


The Calculations of the Planets Places were made 
from M. Dz LA LanpDz's: Tables; contaired in the 
Second Edition of his Aſtronomy, as they have been 

for every ErmeMeRIs beginning with that of 1780; 
and thoſe of the Eclipſes of Jupiter's Satellites were 
made from Mr, Warctntix's Tables annexed to the 
lame Tables of M. DR ta Lanvs, excepting the 
Eclipſes of Jupiter's Second Satellite, which were 
inſerted in this EyHEMERIs for the Fifteenth Time from 
new Tables tranſmitted to me from their learned 
Author Mr. WarctnTiN, Secretary to the Royal 
Academy of Sciences at STocknolM, and publiſhed 
at the End of the Nautical Almanac of 1779. 


All 
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Al the Articles of hs 8 were psd by 
Two ſeparate. Perſons, and i a Third, except 
the Moon's Longitude, Latitude, Right Aſcenfion, De- 


clination, Semidiameter, and Parallax, which for Noon 


were computed by One Perſon, and for Midnight by. 

another, and the Truth of thefe Calculations W 4 Þ 
bo means of Differences, which for the Moon's LONG 
dude were carried as far 28 the en . 
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iS] 5. J-21 * L In a So 829-19 5. 1.48 
134 5-20. 33 3. 12. 27 [ 1. 59 24. 52 | 1.28 
1 6. 2. 35 3. 17-15 | 1. 50 24. 10 1. 37 
119 6.13.36 | 3. 21-39 | 1.34 23. 16 1. 43 
226. 23. 49 3. 25. 28 „ 22.413 1. 47 
125 | 7. 3-23 3.0 46 4; 10.454 $227'4 1 1. co 
26 J. 12. 27 * 25 | ©. 14N 19. 52 1. 50 
30 [ 7.18.17 | Oo 105 19. 4 | 1.49 


I. 578 ET. 40 N 21. 40 
1. 45 N 121.4 
1.35 Js. 1. J 21. 50 
1. 24 119.49 | 21.55; 
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11. 14. 39 þ 3. 
7 11. 22.114 
44 0. 1.43 
19 0.11.16 | 
| 25 | 0.20.50 


0 
TT $. 25. 22 "0. IN. 45NF o. 38 
1'T 2:20. 19 o. 44 24. 3 | ©. 31 
13 3. 1. 14 o. 46 24. 13 0. 24 
| 19.1, x ; s; 49 24. 16 | ©. 16 
| 25f 3: 6.59 0. 1 fl24.12 | o. 9 
7 14 9. 27-52 ©. 298 18. 55 8 16. of 
| 71 9-28.23 o. 30 18.59 | 15.34] 
1 13] 9. 28. 54 o. 32 fg. 5 15. 8 
1 19 9. 29.25 O. 33 19. 12 14. 42 ö N 
| 25 } 9.29. 56 | _0. 34 (19.21 | 14. 5; E.. 
: 2 | I 47 VR No | : 
CE 3 S221] 1.5200 2. 4 067 1.448 23.20 
A 7] 2. 3.34 I-52 3. 4-331 1. 23. 8 
13 2. 3.435 | | 1-'52 2. 5-39] 1.41 22.46 
| 19 2. 4+ I | 1.52 2. 6. 23 1.41 22. 24 
| 2 2. 435 1-5, t 2. 5 2 3-41 L. | 
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wy ' Longitude. | Latitude, 
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Eg ea Midnight.” | Noo, 4 Midnight, 1 
Is. PD. M. S.] S. D. M. 8, D. M. s. D. M. 8s. 
M. 2.27. 1. 14] 8. 3. 0.51 4. 33. 41 NI 4. 17, c1N 
Tu. ] 3. 9. 1. 52 8. 15. 426 |} 3- 59. 4 i 3+ 3% 30 
[W. [S. 21. 8. 45 [ 8. 27. 14. 56 3. 13. 20 2. 46. 48 
Th. 9. 3. 23. 13 [ 9. 9-33-42 || 2-18. 7 | 1:47, 38 
* 9. 15. 46. 39 | 9. 22. 2. 16 1. 15. 335 1 0; 42 _ | 
Sa. 9. 28, 20. 50 10. 4.42.36 || © 8. 22 N o, 26, 4 J 
Sun. | 15. 1]. 7. 52 | 10, 17. 36.56 || 1. o. 33S] 1, 34. 36 
M. |} 10, 24. 10. 8 | Il. o. 47. 43 [ 2. 7.48 | 2, 39. 38 
Tu. | 11, 7. 30. 1 IT, 14. 17. 15 3. 9.41 | 3+ 37-37 
W. | 11.21. 9.33'| 11.28, 7. 54. 2-25 | 4:24 9 
Th. O. 5 9. 47 9 Sg 4 17. 35 4. 42. 11 7 4. 56, 5 | 
F. | - 0.19. 30.14 | ©. 26. 47. 18 | 5. 5.29 | 5, 10, 5 
Sa. 1:4 8. 16 1%. 3% r 0/39 FS 4c 
Sun. 1. 18. 58. 53 1. 26. 26. 424. 53. 224. 37. 38 
M13 2, 3-542 | 2+ 14-82 4. 17.10 | 3+ $2.29 
Tu. | 2, 18, 47.45 | 2+ 26. 1 21 3 3- 23. 30 27 51. 5105 
W. 3. 3. 29. 3 3. 10. 43. 42. 17. 9 1. 40. 43 
Th. | 3.17. 51. 42 3. 24, 54:25 [. 3. 68 ©. 24.98 
F. 4. I. 50.52 4. 8. 40. 53 o. 12. 58 NJ o, 50. JoN 
Sa, 4. 15. 24. 28 4 #2, 0; 44. 1. 26. 7 | 2, 0.21 
Sun.] 4. 28. 32.53 | 5. 4 58. 17 2 32. 29 : 3. 24 Th 
M. 5, 11. 18. 22 F. 17. 33. 36 3. 29.17 | 3. 53-29 
Tu. F. 23. 44. 290 5: 29. 51. 38 4. 14. 40 4, 32. 44 
W. 5. 5.55.32 6. 11. 56. 50 || 4. 47. 34 4.59. 6 
Th. 6, 17. 56, 2 6, 23. 53. 45 5: 7. — F. 12. IL. 
. 6. 29. 50.29 | 7. 5. 46. 48 5. 13. 41 | $1 11, 49 
. 7 11. 43. 7 +17. %, 8 5: 6.36 [445% © 
Sun, | J. 23. 37-43 | J. 29. 36. 46 4. 46. 21 [4.31.25 
M. 8. 5. 37.29 8. 11. 40. 64. 13. 29 3. 52. 30 
Tu. ] 8.17, 4459 | 8.23. 52. 163, 2,45 3, 2,33 
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Ta. MO O N's | 
| Paſſage Right Aſcenſion. Declination. | 
Merid. | Nom. | Miduight.| Noon. | Midnight 
H. M. D. M.] P. M. D. M.] D. M. 
11. 27 || 235.48 241. 50 15. 48 16. 3381 
12. 14 || 247. 58 787 13 17. 53 19. 
13. 3 260. 35 | 267. 4 || 19.57 | 20. 39 
13. 58 273. 38 | 280.16 [ 21. 7 | 21.20 
14. 45 || 286.58 | 293. 41 21. 17 | 20.58 
15. 35 || 300,26 | 307. 10 20. 22 19. 31 
16.27 313. 53 | 320. 3418. 25 | 17. 4 
17.18 |} 327.13 | 333-49 || 15-29 | 13-41 
18. 8 || 340-24 | 346.57 || 11.42 | 9-32 
18.58 353.29] . 2 7:13 | 4. 47 8 
19-49 5. 3613. 14 2, 16 S] 0.19N 
20. 41 [[ 19. 56 26.43 | 2-55N{] 5.31 ff 
21.36 ||. 33.38 | 40. 418. 3 | 10.29 
22.33 || 47-53 | 58.15 L 12. 46 | 14.53. 
2% 22 62.45 | 70. 23 16. 45 18. 20 
ll & || 78. 7| 85.55 | 19.37 20. 33 
o. 33 93-44 | 101.31 || 21. 8 21. 22 
1. 33 [ 199.12 | 116,46 j| 21.14 20. 46 
2.30 124. 9131. 21 19. „ 
3-25 || 138.19 | 145. 417. 36 16. 5 
4-15 151.37 | 157-57 | 14. 23 | 12-32 
— 1 164. 6 170. 6 10. 34 6 30. 
W 5.46 175. 87 | 181.41 ay al 2 3? 
j 6.28 || 187.20 | 192.56 || Al 
N 198. 29 J 204. 2 Ke S 4.26 
7. 51 || 209.36 | 215.13 || 6.32 8.34 
8.33 || 220.53 | 226.37 || 10.30 | 12.20 
9. 18 || 232.28 | 238. 25 14. 4 40 
10. 4 244. 29250. 41 || 17. 6 , «22 
10. 52 [ 257. 1 | 263.28 || 19. 15 oh wh 
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2 i MOUNT 3. Im 
3 | Sernidiameter. | Hor. Parallax. | Proportional 
22 — — Lo garithm. 
8 oy Noon. | Midnight | Noon. Midnight. [ . 
—1— — f | | _ 
M. S.] M. 8. [M. S.] M. S. Nom, |Midnight. 
M. 14.48 | 14.50 || 54-20 | 54.26 || 5202 | 5194 
Tu. | 14.52 | 14-54 || $433 | $442 | 5185 | 5173 
W. | 14.57 | 15. 0 84. 52 55. 3 5159 | 5145 
Th. | 15. 3] 15. 755. 15 55.28 ff 5129 | $112 
F. | 15.11] 15.15 Þ} 55-42 | $5+57 [ 5994 | 5975 
Sa 15.19 15. 23 | 56. 12 | 56. 29 | 505 5 5033 
Sun. | 15.28 | 15. 33 56. 46 57. 4 $012 4989 
M. | 15.38 | 15.44 [57.23 57. 43 4965 | 4940 
Tu. 15. 49 15. 55 58. 3 58.23 || 4915 [4890 
W.- 165. % 16, 1 „„ ĩ 4 | 4865 | 4841 
Th. I6, 11 16. 16 59. 23 $9. 4I | 4316 4794 
F. | 16.20 16. 25 || 59-58 | 0. 14 4773 | 4754 
Sa. | 16.28 | 16.31 || 60.27 | 69.37 | 4739 | 4727 
Sun. | 16.33 | 16, 34 || 60.44 | 00.48 [ 471 4714 
M. | 16, 34 | 16. 33 || $9.47 | 02.43 | 4715 | 4719 

e : TT _ F 9 
Tu. | 16. 30 15, 27 60. 34] 60. 22 4730 | 4745 
W. 16. 2316. 17 [ 60. 6 | 59.47 | 4764 |. 4787 
Th. | 16.11 | 16. 5 || 59-25 | 59. 1 | 4813 | 4843 
F. |} 15.58 | 15.5: || $8.35 | 59. 9 | 4375 | 4997 
Sa. 15.43 | 15-36 || $7-42 | 57-15 | 4941 4973 
Sun. | 15.29 | 15.23 || 56.50 | $6.26 || 006 5937 
M. | 15.16 15. 10 | 56. 2 | 55. 40 [5068 | 5097 
Tu. 15. 5 | 15. 155,22 55: 6 } $120 | $141 
W. | 14.57 | 14:54 || $4452 | $4449 j| 5559 | 577S 
Th. | 14.51 | 14. 49 54 % $4-23 5189 | 5198 
F. [ra4s| 14.47 | 5419] $416 | 5203 | $207 
Sa. | 14.47 | 14. 48 54. 1 5419 $207 ] 5293. 
Sun. 14.4914. 515.23 54-29 || 5198 | $190 
M. | 14.53 | 24-55 || $437 | $446 | 5779 | 5207 
Tu. | 14. 58 15, 2 || 54-57 | 55+ 9 | $153 | 5237 
3 3 
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f 5 | 9 
1 Ter SUN's Equation| 
8 5 Longitude. Rt. a Declin. of Time. Piff. 
of | in Time. | North. | Add. 
IS. D. N. 8 H. M. s. D. M. s. M. s. | s. 
W. 3. 9. 30. 14] 6. 41. 223] 23. J. 2 23 [4 
Th. 3. 10, 27. 25 6. 45. — . 55 - g - 26 1153 
F. 3.11. 24-35] 6. 49. 37,8] 22. 58. 25 3. 43588 
82. Zo . 45 6. 5 Zo 4572 22. 53. 20 3. 54,6 10, 8 
Sun. | 3. 13. 18. 56 6. 57. 52, 2 22. 4. 51 4. 5,o | 195% 
— — ; — * b —— 10, 1 
„ 16, 7 7. 1. 58,9] 22. 41. 58 4 15, 1 g 
Tu. | 3. 15.13. 19] 7. 6. 5, J 22. 38. 4 4. 24,91. 9” 
W. | 3. 16. 10. 31] J. 10. 11, 22. 29. If} 4. 34, 44 9” 
Th. 3. 12. 7.44] 7. 14. 17,1] 22. 21. 57 4. 43,5 * 
F. 3. 18. 4+ 57] 7.18. 75 22. 14. 300 4. 52,2 17 
= . — 8,3 
Sa. 3. 19. 2.11] J. 22. 4.75 22: 6.4% x5. 0.7 : 
Sun. 3. 19. 59. 25} 7,26. 31,7] 21 58. 27 5 8,4 119 
M. 3. 20. 56. 49] 7. 30. 35, 7 21. 49-51 5. 15,8 74 
Tu. 3. 21. 5 3. 56] J. 34. 39, 3J 21. 40. 53 5. 22,8 Ar 
W. | 3. 22.51. 12 9.38. 42,4] 21. 31. 33 F. 29,4 , 
—— —ä—„— — —— 6,0 
Th. 3. 23. 48. 29] 7. 42. 45, 0 21. 21. 51 5.35,4 | 
F. | 3-24-45: 40 7. 46. 4751 21. 11. 47] 5. 40,9 | 555 
Sa. | 3. 2. 43. 4 . 50. 48, | 27. 1. 21] 5 5,0 
San.] 3. 26. 40. 22] 7. 54. 49,0] 20. co. 34 5. 50,4 445 
M. 3. 2. 37. 41| 7. 58. 50, 10 20. 39. 20 5. 54,3 39 
Ta. 3. 28. 35. of 8, 2. 50, o] 20. 27. 57 „552.6 45 
W. | 3-29-32 19] 8. 6.49, 3J 20. 16. 8 8. 15 . 2, 6 
[Th. | 4. ©. 29. 38] 8. 10. 48, 00 20. 3. 58 6. 2,5 0 
F. 4. 1.25.58] 8. 14. 46, 1 19. 51. 28 6. 4,0 1 
da. 4. 2.24. 180 8. 18. 43,6] 19. 38. 388 6. 4,9 979 
— — — — | 0 
Sun. 4. 3. 21. 30 8. 22. 40,5] 19. 25. 29 6. 5,3 3 
M. 4. 4.19. of 8. 26, 36, 88 19. 12. 1 6. 5,1 | 227 
Tu. ] 4. 5.16. 21] 8. 30. 32,5] 18. 58. 13 6. 4,2 „ 
W. 4. 6. 13. 43] 8. 34. 2), 5 18. 44. 7 6. 2,6 2 
Th. | 4. 7-11. „6 8 38. 21,0 IS. 29. 43] 6. o, 2 
F. | + 8, 8, Y 8. 42. 15, J 18. 15. off 5. 57,8 8 
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Time ofs SE pv; 5 

Days. | Semidiam Semi- Hourly 1 
| paſſ. Merid. diameter. | Motion. | Diſtance. 

. N 8M Þe 
1 1 8, „15. 469 2. 23,0 d. 07208 
7 1. 8,4 15. 47,0 | 2. 23,0 o. 007182 
s 15. 47,22. 23, 1 ©. 007090 
1 [i 1 6 15. 47,6 2. 23, 2 o. 006906 
25 1 1 15. 48,22. 23, 4 0.000634 


DD — ——— 


75 


Place of 
the D 's 
Node. 


8. D. M. 


4. O. 19 


4 O. 0 


3. 29. 41 


3.29.22 
35 29. 3 
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EcLIPsEs of the * of JUPITER. 


Il 
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I. Satellite, Il. Satellite, III. Satellite. 
Imme rſiont. fs Inmerfi dont. 5 
Days. H. M. 8. [ Days. | H. M. 8. Days. H. M. 8. 
1 80 * 2,58 2 2 $26 2. . 3. Im. 
433 ii 6 18.194 2 N 3: 3518: 
5 21. 59. 26 9 | 23. 36. 29 9. 5. 35. 40 Im. 
7 16. 7,42 [K 13 12. 58.0 9 0 „„ 
* 9: ic 0:4 1}: 17 2.10.55 [16 9. 34. 45 Im. 
11 5.24.21 || 20 | 15.28. 1) || #26 13. 6. 46 E. 
12 23. 5. 43 24 | 4-45-45 || #23 | 13. 34. 26 Im. 
14 18. 21. 8 I Emerſions. 23 13 6 . 
* 16 | 12. 49. 35 27 | 20. 52. 37 || 30 17. 34. 46 Im. 
18 | 7.18. 4 || #31 | 10, 10. 23 30 21. J. 10 
20 1. 46. 34 | | F 
21 20 15. 9 | 
| #23 | 14.43.45 IV. Satellite. 
|. Emer/ions. CL Ls 
* 25 11.27.47 4 5. 53.57 Im. 
1 27 5. 56. 28 * 4 10. 18. 3 E. 
29 O. 25. 13 | | 29 23. 58. 29 Im. 
3o | 18.54. 1 Il 21 4. 25. 54 E. 


JULY, 


1.795: 
THE PLANETS 


IV, 


MERCURY. 


x  Heliocentri Ic ; Geocentric | 2 Paſſage 
| —— * Lat. . Long. | 1 N Declin.!Merid. 
MPA BETY OT 


Inf. 8 264, 3 ba, 


20.21 


2 ©. 38 8 5 0. 22 3][18. 30 NU " 140 
LI 20-201, 1-40 8 4. MiSEE 211 40 1.44 
8. 7.53 2.38 4. 8.48 1. 44 16.289] 1-37 
8 4+ 9 1 2:28 'Big- 28 1.27 
8. 24. 24 4.22 4. e 3. 11 14. 43. + 1 
„ 4- DB. 20: „ . 6 
911. 25647 4. 8.15] 4.25 13. 58 | 0.43 
9. 20. 22 6. 19 4. 6. 28 4.48 14. 2 0.24 
9. 29. 46 6. 44 4. 4-21 | 4.57 14.23 8 2 
Io. 9. 43 6. 58 4. 2. 11 4.51 14.58 ] 23. 36 
ro. 20. 23 P 61 69 4. O. 20 — 4 23219 
1285 VENUS. eil 
1. O. 25 2. 22 8 2. 11.37 7. 11 8 INI 22. 0 
8 1. 56 JJ N22: $3.42 0 
1. 19. 38 1. 27 2. , 8 FE 22,13 | 
1. 29,16 | O. 55 3. 3. „/ .0 -o 122. 24 
2. 8.56 | 0.21 I 3. 10. 33 | 9.10 122.53 | 22-29 
| „ AC 6 8 4. 17. 
3. 9. 50 1. 27NI 3. 9.43 4 . 53Nij[24  oN| O. 1 
3. 12. 40 1-30 3-13-39 | ©. 55 23. 41 | 23. 53 
3.15. 28 | 1+ 33 3-17-35 1. 0.57; $3.16] 235 4 
3. 18. 15 1. 36 3. 21. 30 [. 59 22. 44233 
iI. 9 3.25.24 1.22. . 23. 30 
1 r | 3 
10 O. 26. 298 10. 5.26 | o. 35 8 19. — 13. 48 
10.0674 0-30 10. 4.47 | 0.39 19. 41 | 13.21 
10. 1.28 | 0.30 10. „ 4 0-37 P92 12. 53 
i . 59 0. 31 10. 3.19 | O. . 20. 3 | 12.26 
10. 2.30 | 0.31 ff 10. 2, 32 | 0.39 f[20. 15 | 11.59 
1 S AT URN. i 
2. 4:28 | 1519] 2. 5.c1k n 4rSthg N 21. 41 
2. 4 1. 50 2. 8. 32 1. 41 e 5+ 21. 19 
45 6 55 1. 50 2. 9.12 | 1.42 20. 11 | 20.57 
6. Þ 1 : 1-50 2. 9.50 | 1.42 20. 16 | 20. 36 
2. 5,21 J 1. ..2. IO. 2 I. 42 20. Is. 
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2 1 OY TAE MOON's W 1 
. Sl Longitude. 4 +. 4Latitude.” ! 4 
888 8 2*rT TIES Ear 
ny ng — — än — 
Ei 8 4 Noon. Midnight. |}- Neon. ' Midnight. 


2 2. 33. 56N| 2. 3, NJ 


W. 9. o. 124 115 g. 6. 14.54 
1. 30. 53 0.57. N g 


Th. [ 9. 12. 30. 32 9. 18. 49. 9 
F. 7 9. 25. 10. 54 10. FS: 35s 50 
da. 18. 8. 4 2 10. 14.35.31 
Sun. | 10. 21. 10. 24 | 10. 2. 48. 38 


1. 4. 30, 2041 11. 11. 
£0.15} i. W. 4 1} 23-36-2078 
W. . i. a G >8-$0.-4 
Th. 0. 35. 51. 52 þ 0. 28. 86. 39 
) ò ] 8 


OO 0083 OO nn 


11 Sa. 1. 14. 26. 5 1. 21. 39. 44 || 5. 5-26 4. 52. 40 
12 [Sun.] 1.28. 54:26 | 2. 6. 9. 38 4. 35. 11 4. 13.18 
13 [M. 2. 13. 24.44 2. 20. 39. © || 3. 47-20 3. 17.46 

14] Tu. 2. 27. 1. 47 3. $- 2. 25 -g. 2 300K 
15 [W. 3.12. 10. 11 3. 19. 14. 31 1. 33. 5 8.5% 598 
16 Th. 3. 26. 14. 51] 4. 3. 19.46 o. 16. 248 0. 22. 1N 

17 [F. 4. 10. 1.51 | 4. 16. 47. 53 [o. 59. 42 NI 1. 36. : 

18 |Sa. 4.23. 28. 41 F. 0. 4. 11 2. 10. 36 | 2. 425 

19 [Sun.] F. 6.34.29 5. 12. 59. 42 [ 3. 12. 44 | 3- 39- 41 

20 M. . 19. 20. 3 6.25. 35. 54 || 4+ 3.344. 24. 13 
21 [Tu. 6. 1.47.34 6. 7. 55. 30 4. 41. 334. 55.28 
22 W. 5. 14. 0.12 6. 20. 2. 9 | 5. 5. „ 


25: Tn. 56.26. „ „ 6 8 30 5. 16. 38 
124 F. 7. 7 74 Y 
25 | Sa. 7.19. FO, 22 


26 [Fun, 8. 1. 46. 68. J. 46. Bt 
27 [M. 8. 13. 48.31 | 8. 19. 53. 26 3. 46. 9 | 3-21-22 
28 þ Tu. | 8.26. 1. 22 9. 2. 12, 8 2% 224+ 2725 

29 [W. 9. 8. 27. 34 9. 14. 46. 25 |} 1-52.51 [ 1. 19. 31 
30 [Th. | 9.21. 9.19 9. 27. 36. 24 0. 44. 52 NI o. 9. 16N 
ae 79 e ee EY 
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© ih 1 Tat MOON*'s 
- 8 8 5% | Paſſage Right Aſcenſion. Declination. 
| BE | | 1 | Merid. | Neon. Midnight. Noon. Midnight. 
of 1 D. M.] P. M. P. M. D.M. 
1 N. | 3” 270. 2 276. 42 || 2c. 54'S, 21. 168 
2 K* | 283.-27 290. 159 f ar. 22 21.12 
3 E. 297. 4 þ 303-54 20 45 20. 2 
41. 310. 43 | 337-29 19. 3 7.49 
5 [Sue 324. 13 330. 5416. 20 14.37 
— | | a 8 | dong, 
6 IM. | 337--31 J 344 5 |. 12.42 | 10. 37 
7 Tu. 35. 36357. 38.336. 1 
8 W. z. . 0. 3. 8 1. 28 
9 Ih. | 16. 35 | 23.10 [ 1. 21N| 4. 3N 
10 4 ; | x0.co3 10-474 6:34 5 +9:;-07; 
11 Sa. | 26 [ 20, 16 | 43-30 f 50, 32 11. 19 13. 29 
12 [Sun. 27 [( 21. 13 | 57.43 | 65. 2 15. 27 17. 12 
13 [M. 28 22. 12 72.30 | 80. 4 || 18.40 | 19.50 
14 Tu. 29 23. 12 87. 43 95-24 [| 29-42 21. 12 
15 W. 1 | 2 | 102. '5 110. 42 | 21. 22 21, 10 
16 [Th. 2} . 10 118. 12 125. 34 ff 20-39 | 19.49 
171 4:3 1. 1355 46139. 46 [18.43 | 17-21 
18 [Sa. 41.9 I} 146.33 | 153 9 || 15-45 14. © 
19 [Sun. 5 2.48 159. 32 165. 45 12. 6 | 10. 4 
2 M. 6 3.34 71 4877.43 [ 57 [47 
21 [Tu. | 5 4.18 183. 31189. 14 3.35 NI 1. 23N 
2241-1879 . s } 194. 52 | 200 28 08 3. 18 
23 [Th. | gf} 5. 42 } 206. 3 211. 390 [F. 9 7. 14 
i 6. 25 $247.18 22, 0 „„ m. ji 
25 Sa, | 11 7. 9 | 228. 45 — 37 112. 57 4. 38 | 
FOR 2: Ky 12 | 1. 54 240. 35 246. 41 16. 10 | 17. 32 
27 |M. 9 8.42 || 252.55 | 259. 16 || 18.44 | 19. 44 
28 | Tu. | 14] - 9.32 265. 45 272. 22 | 20,80 21. 2 
29 [W. | 15 || 10.24 279. 5285. 53 21.19 21. 19 
30 Th. | 16 |] 11.17 l 292. 45] 299-39 [ 21. 3 | 20-30 
31 F. 17 12. 10 306. 34 313. 29 19. 40 18. 34 : 


+ % Tux MOON's | | 
8 5 8 $] Semidiameter. ||. Hor. Parallax, | Propot Ponal 
42822 — 1 Logarithm. 
S 3 N ee Noon. Aeg 
II. s. MS M. s. Ir — ä Tram. 
; TW, 15 5 15. 9 55. 22 EZ EC: 20 | 5120 5102 
| 2 [Th. 15. 13 15, 17 95.59 J 55. 5 F084 5064 
3 F. 1g 21 15. 25 56. 20 56. 35 5045 Fos 
4 Sa. 15. 29 [ 15.34 || 56.50 | 57. 6 | 5920 | 4986 
5 Sun. | 15.38 | 15.42 221 57 36 4957 4949 
6 [M. 15. 46 15.50 57.51 58. 6 | 4930 4911 
Uu. | 15-54 | 15.58 58.21 58.5} 43892 | 4875 
8 [W. 16. 116. 5 I 58.48 59. 1 48594843 
9 Tn. 7 $9.24 4828 4815 
10 F. 59-43 [ 48024792 
15 1 — 


55.39 | 5072 | F098 

— — ' 
85. 5 5122 5142 
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AUGUST 1795. = 
| Phoſes of the MO oN. 
a 0: -— | 
4 = |<; Sundays, Holidays, 9D. H. M 
8152 N75 ws „ 
= | Terms, G. New Moon = = = = 14: 553% - 
A TR [rc ea” - - - 22. .26] 
a | Full Moon = = = = 29. 1 > 37 
ammas-Day. | Other Phenomena. : 
2 Sun. [oth $u ande ofier Tag. P. H. NI. 5 
3 INM. I. 245 1 Nö 
ALI | B 
W. | 15. 6 Cox ; 
6 [Th. Transfig; of our Lord. | 2. 21.52 Ciad dog 
7. ]F- Name of Jeſus, 22.39 (2 ad aye 
8 (Sa. | 33 | 
— hk -= = - $» Stationary. f 
9 Sun. 7855 Sunday N Tr ry 12. 19 Im. of 2 ad E Ceti, 141 
10 [M. St. Lawrence. | N. of q's Cent. 
11 |Tu. |Prs. of Brunſwick born, || 12. 5ozEm. K 12 North. 
12 [W. Pr. of Wales born 1762. 20.35 ( Ceti. 
13.1 Dt . OO SE od $9 CEN 
14 F. 14. 41 C1 ad d y 
15 Sa. 15. 8 (2 ad y 
— F055; 7.CEV 
16 Sun. 1 after Tris. Pr. Io. 17.42 ( 1 
17 M. Fred. born. u 1. 7. 49 (1 
18 Tu. ine 
19 [W. | | Ore. 6. TC , 
20 | Th. B21.13. © Cy => 
21 F. Pr.. e fagoieeg} 17. 32 Com 
22 8a. 22. 34 (Gm 
— — 22. 17. 59 O enters - 
23 Sun. 1 e 24. 17, 6 (i ad, 
24 M. r. Bartholomew. [25-15-51 4% N 
25 |Tv. 18. 16 (TD 
26 [W. 28. 11. 503 Im. foi eat of G4 
27 Th. 13, 1 Em. #23 N. [Cent 
28 [F. |St. Aline: 15. 34 Im. of y 1 S. of (' 
29 [Sa. St. John Bap. beheaded, 16. 313 Em. 2 South. TYP 
e CC 23-45 (1% 
30 [Sun. 1 3th Sunday after Trinity. 30, $.56 Ct ad il 22 
31 IM. CT | 6.41 (2 ad a 


6.43 d 3 ad aw 


1 1- 1 we 8 U Ns 7 1 1 
8 518.8 Longitude. Rt. Aſcenſ. Dec 4 ume, . 
Js Ei CET, in Time: Add. | ; 
EY © > CEETED ws: . x — — — 
r 8. — = 
i 8 — D. M. S. M. 8 | 
1 JR. 4. 9. 5.55} 8. 46. 9,9] 17. 59. 591] 5+ 54: ; of 
2 [Sun.] 4. 10. 3. 20 8. 50. 1,0] 17. 44. 40 5. 8 35 
31M. 4. 11. 0.47] 8.53. 53,6 17. 29. 54 $+ 46,0 . 571 
4 Tu. 4. 11. 58. 15] 8. 57. 45, 17.13 124 5+4299 5576 
5 W. 4. 12. 55. 444 9. 1.35, 1 W 3.5353 # . 
6 | Th. | 4. 13-53- 16} 9. 5. 26,2] 16. 40. 36 5. 29,1 6,8 
316. | 425-59-47] 9: . 16-23: 33f 529539 ˙4 
8 I Sa, 4+ Ii5. 48. 20}, 9. 13. 5,0 I 6. 54 5. 1 294 8,0 
9. [San.] 4. 16. 45. 55] 9. 16. 53,0] 15. 49. 40] 5. 5,9 8, 
eM. 4.27.43. 82]. ... IK 4. 1 
—— — | — 950 
a 4 4 : | 
I 11 fru. 4. 18. 41. 100 9. 24. 2 15. 14. 0 ts 493 4 1 6 
112 W. | 4.19. 38. 4⸗ 9. 28. 10,2] 14. 56. 2 6ff 4. 39,8 — 
13 Ih. 4. 20. 36. go} 9. 32. 2,0] 14. 38. 12 4 29,7 10,7 
# 14 . 4 21. 34+ 9. 35+48,4] 14. 19. 44 4: 5 % 
| 10a. ; fs . 0 14. I. 4 7. 3 
EFRE WA 
16 Fun > 2 23. 29, 41 9. 43. 18, 5 13. 42. 81 3.56, 1 8 12,3 
17 M. 4. 24. 27. 27] 9. 47. .2+8| 18. 23. © | 3-438 | 1258 
18 Tu. 4. 25. 25.15] 9. 50. 46, 6 13. 3. 39 23104 13,3 
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ASTRONOMICAL Fe NauTrCaL EpHeMERIS. 
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P. may be proper firſt to premiſe, that all the Calculations of the 
| An rf are made according to apparent Time by the Meridian 


and Moon's Places, with the Particulars depending on them in the 
IId, IVth, Vth, VIth, and VIIth Pages of each Month, are computed 
to the Inſtant of apparent Noon, or that of the Sun s Center paſſing 
the Meridian of Greenwich. * 

| - Apparent Time, at any Place, is that deduced immediately from 

the Sun, whether from the Obſervation of his paſſing the Meridian, 
from his Altitude obſerved at a Diſtance from the Meridian, or from 
his obſerved Rifing or Setting. This Time is different from that 
ſhewn by Clocks and Watches well regulated at Land, which is 


the Royal Obſervatory at Greenwich: And the Sun's, Planet*s, 


4 


called equated or mean Time. This will explained when we: come | 


do treat of the Equation of Time. 


The Day is here ſuppoſed, according to the Method of Aſtronomers, | | 


'to begin at Noon, or 12 Hours later than the civil Day of the ſame . 
Denomination, and to be counted up to 24 Hours or the fgcoblivn: | 
Noon, when the next Day begins. Thus the Day of the Month | 
and the Hour of the Da Ah: the ſame in this Method as in the civil 
- Account at Noon, and from Noon till Midnight; ; but from Midnight 
till Noon they differ; for whereas in the eivil Account a freſh Day 
is ſuppoſed to begin at Midnight, and the Hours to begin over 
R in this Method the Day is ſtill continued beyond Midnight, 
and the Reckoning of the Hours is continued up to 24. Thus 
the ances put down to January 10, XV Hours belong to January 
11 at Three in the Morning by Civil . 
8 ' There are XII. Pages for every Month. e firſt Column: of the 
firſt Page of each Month contains the Day of A Week expreſſed con- 
: ciſely by the initial Letter or Letters, Sun. ſtanding for 2 t) 
M. for . Tu. for Tueſday, W. for Wedneſday, Th. 
3 F. for Friday, and _ for e ; the ſecond * Day 
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of the Month : the third Column exhibits the Sundays and Feflivals | 


of the Church of England, and other remarkable Days: The laſt 


Column ſhews at Top the Moon's Phaſes, or the Times of New-and | 
Full Moon, and of the firſt and laſt Quarter or two Quadratures with 


the Sun: Beneath are contained miſcellaneous Phænomena, namely, 
Eclipſes of the Sun and Moon, and Occultations of Planets or fixt 
Stars not leſs than the fourth Magnitude, by the Moon, as they ſhould 
happen at Greenwich by the Tables; the Conjunctions of the Moon 
with all Stars not leſs than the fourth Magnitude, which can be Oc. 
cultations any where on the Globe, between the Latitudes of 609 


North and 40? South; The Entrance of the Sun into the ſeveral 


$i * and any other remarkable Phænomena. F 
The Stars are expreſſed by Bayer's Characters of Reference. The 


Conjunction of the Moon or a Planet with a Star is denoted by pre- 


i . 


fixing the Character of the Moon or Planet to that of the Star, the 


Time of the Conjunction being placed immediately before. The Caſe 
is the ſame with reſpect to the Occultatior. of a 80 

Moon, only this is further diſtinguiſhed by the Addition of Im. or 
Immerſion, to ſignify the Diſappearance behind the Moon; and Em. 
or Emerfion, to fignify the Re-appearance of the ſame. Thus 
84. 165. 22 ) 9 VF, ſignifies that the Moon will be in Conjunction 
with the Star 9 ½ on the Eighth Day at 160. 227, excluſive of Pa- 
rallax: And 10%. q. 140. Im. of H. 104. ro. 23 Em. fignifies that the 
Moon will eclipſe N on the roth Day, the Immerſion being at 
9. 14 and the Emerſion at 10", 23“, apparent Time at Greenwich. 
The Occultations - ſet down are thoſe only viſible at Greenquich ; 
the Circumſtances of which will .commonly not differ very widely in 


moſt Parts of the Kingdom ; but in very diſtant Places they will 


ar or Planet by the 


differ very much, owing to the Change of the Moon's Parallax, or 
it may become no Occultation at all: The like may be ſaid of Eclipfes 


An Eclipſe of the Sun, or Occultation of a fixt Star by the Moon, | 


if obſerved in a Place whoſe Latitude and Longitude are well de- 


termined, may be applied to the Correction of the Lunar Tables; 


but if made in a Place whoſe Latitude only is well known, may be ap- 


plied to the Determination of the Longitude of the Place; but for 
this Purpoſe an accurate Calculation ,muſt be made of the Moon's: Pa- 
. rallaxes in Longitude and Latitude, which makes this Method of 

| ſettling .the Longitudes of Places, though a very. accurate one, leſs 


convenient in uſe for Perſons not much verſed in aſtronomical Cal. 


. culations. However, this ought not to diſcourage Travellers or 
Mariners from endeavouring to make theſe Obſervations as often and 
as carefully as poſſible, when they ſhall happen to be at any Place 
Whoſe Longitude they have Reaſon to think has not been well ſettled; 
ſince the neceſſary Calculations may be made at any Time afterwards 
buy themſelves, at Leiſure, or referred to the Skill 
and Mathematicians. n 
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of Aſtronomers 


and ſometimes Two or Three Minutes of Time, the Longitudes of 


Obſervation of the Beginning or End nearer than a Degree, Even 
this Point of Exactneſs will often be of great Service. If both the 


The Conjunctions of the Moon with the Planets, or fixt Stars 4 
leſs than the fourth Magnitude, which may prove Occultations in 
ſome inhabited Parts of the Globe, are evidently deſigned to inſtruct 


Calculations of the Ephemeris, and may ſerve either to verify them, 
or to make other ſimilar Calculations at a different Time of the Day. 


tude turned into Time is 15. 25” which ſubſtracted from 45. 25" be. 
cauſe the Place is Eaſt of Greenwich, leaves 3, 10 for the Time res 

cauie the T lace 18 or Greenwich, leaves 30, 10 for the Time ros 

| 4 * 25 7 4 K ky ee | 2 5 | x 5 a 2 5 g ? 10 | ' 5 bs 2 8 ; gets 8 5 >. 


' Longitude of any Place, where the Eclipſe has been obſerved, being 


Degrees, at the Rate of 15® to One Hour, Sc. or more briefly by 
Table XIV. page 38 of the 2d Edition of the Tables requiſite to be uſed 
with the Zphemer:s, But, as the Beginning or Ending of an Eclipſe 


Exactneſs will be attained. 


which if they happen to prove Occultations, and are carefully ob- 


Longitude, right Aſcenſion in Time, Declination, and the Equation 
of Time with its Difference from Day to Day. 
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5 Eclipſes of the Moon are not liable to this Incenvenience ; the 
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deduced immediate! vr taking the Difference of the Time of the Ob- 
ſervation and that ſet down in the Zphemeris, and converting it into 


of the Moon cannot be generally obſerved nearer than One Minute, 


Places cannot be certainly determined . by this Method from a fingle 


Beginning and End of the Eclipſe be obſerved, a greater Degree of 


Mariners or Travellers to look out frequently for ſuch Obſervations. ; 


ſerved, will afford a certain Means of determining the Longitude of 
the Place of Obſervation, © a * 
The Two firſt Columns of the Second Page of the Month contain 
the Day of the Week and Month as before; next follow the Sun's 


The Longitude of the Sun is made uſe of in moſt of the ſucceeding ; 


Particularly it may ſerve, with the Help of the Moon's Longitude, to 
find the Diſtance of the Moon from the Sun at any Time, independent 
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duced te the Meridian of Greenwich. The Sun's Longitude the preced- 


: N Time of. the 


ing Noon is gf. 29. 18“. 2”, and the following Noon it is 10˙, G, 19 Fes 
the Difference is, 19. 1'. 2”, or 61', 2”, the daily variation. Then 
ſay, as 24. is to 3“, 10), ſo is 61, 2 to 8,3% which added to 
9'. 29".18. 2", the Sun's Longitude on the preceding Noon, gives 
2; 29”. 260%. [oe the Sun's Longitude at the Time giv en. In like 
Manner any other of the following Articles is to be found by the 
JJV 8 
The Sun's Longitude ſerves alſo to compute the Aberration of the. 
xr Sens and: Fignets.- GG Re oy 6 wy 
The Sun's right Aſcenſion in Time is uſeful to the practical Aſtro- 
nomer in regular Obſervatories, who adjuſts his Clocks by fidereal 
Time. It is alſo uſeful to him for converting apparent into ſidereal 
Time; as ſuppoſe that of an Eclipſe of Jupiter's Satellites, in order to 
know at what. Time it may be expected to happen by his 2 For 
this Purpoſe the Sun's right Aſcenſion at the preceding Noon, together 
with the Increaſe of right Aſcenſion from Noon, Kare be added to the. 
8 ſet down in the Eobemeris. 
he Sun's right Aſcenſion in Time. ſerves. alſo. to compute the ap» . 
parent Time of a known Star's paſſing the enen Thus, ſubſtract 
the Sun's right Aſcenſion in Time at Noon from the Star's right As. 
cenſion in Time, the Remainder is the apparent Time of A. Star's 
paſſing the Meridian nearly; from which the proportional Part of the 
daily Increaſe of the Sun's right Aſcenſion tor this. apparent Time 
from Noon being ſubſtracted, leaves the correct Time of the Star's 
paſſing the Merida. le ey ar. 
Hence the apparent Time may be found from an obſerved Altitude 
of a known fixt Star, ſuppoſe one contained in Page 7, of the Regyifite 
Tables; as will be explained hereafter, n. 
The Sun's right Aſcenſion in Time js alſo uſeful for computing the 


Time of the Moon and Planets paſſing the Meridian, as will be thewg. 
under their proper Articles. 5 n 


"The Syn's Declination is neceſſary to find the Latitude, whether 
at Sea or Land, from the Meridian Altitude obſerved; it is alſo 
requiſite for finding the Latitude from Two Altitudes obſerved with 
the Interval of Time meaſured oy a Watch; it ſerves for computing 
the Sun's Azimuth, having his Altitude and the Latitude of the Place 

iven, in order to find the Variation of the. Compaſs; it is required, 
jointly with thegLatitude of the Place and the Sun's horary Angle, to 
compute his Altitude, if neglected to be obſerved at the Time of taking 
the Moon's Diſtance from the Sun for findi the Longitude, being 


vleful to facilitate the Calculation, of the Effect of Refraction and 


L 


Parallax upon the Diſtance ; it is alſo neceſſary to calculate the 
apparent Time from an obſerved Altitude of the Sun at a Diſtance from 


the Meridian, the Latitude being given; or to compute the Time 


 Gantiot be had. For any 


of the Sun's Setting or Riſing; which, though a leſs accurate Method 


theſe, Purpoſes 


** 
* * 


than the former o re er Time, mey Fee hs wioby when that 


6 Sun's Declination muſt 
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be found to the Time given nearly, reduced to the Meridian of Greax- 
wich, . making Proportion according to the daily Increaſe or Decreaſe, 
ery Manner as was ſhewn with reſpect to the Sun's Longi- 
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The Equation of Time is a Correction, which added to, or ſub- 
ſtrated from the apparent Time (according to its Title at the Top of 
the- Column) gives equated or mean Time, or that which ſhould be 
| ſhown by a good Clock or Watch, Apparent: Time is that which 
takes its Beginning from the Paſſage of the Sun's Center over the 
Meridian of any Place; and had the Sun no Motion in the, Ecliptic, 
or was his Motion reduced to the Equator or in right Afcention 
uniform, he would always return to the, Meridian after equal Intervals - 
| of Time. But his apparent Motion in the Ecliptic being continually” 
varying, and his Motion in right Aſcenſion being rendered further 
unequal on account of the Obliquity of tha Ecliptie to the Equator, 
from theſs Cauſes it ariſes that the Intèervals of his Return to the 
Meridian become unequal, and the Sun will gradually come too flow 
2r too ſoon to the Meridian for an equable Motion, ſuch as that of 
Clocks and Watghes ought to be. e 
 Fhis Retardation or Acceleration of the Sun's coming to the Meri-. 
dian is called the Equation of Time, aud is contained in the laſt Co- 
lumn but One of Page II. and when applied according to its Title 
to the apparent Time, or that deduced immediately from the Sun, gives 
the mean or equated Time, whence the Error of a Clock or Watch, 
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may be found, and, if. required, it may be correcte rt. 
If it be propoſed; to convert mean Time into apparent, this is done by. 
a contrary Proceſs, by applying the Equation of Time to the mean 
Time given, with its Title or Sign changed; viz. ſubſtracting inſtead 
of adding, and adding inſtead of ſubſtr acting. 
The Equation of Time being ſet down in the Zphbemeris for Noon 
nes hp Proportion muſt be made, according to the daily 
Difference, to find what it ſhould: be at any given Time reduced to the 
ſame Meridian, as in the preceding Articles. The laſt Column of 
this Page, containing the daily Differences of the Equation, is deſigned 
eri y ß AD i ee 15 
As often as it may be required to make any Calculations. from 
_ aſtronomical Tables, and the Time given be apparent Time; it is: 
-  neceffary firſt to apply xhe Equation of Time thereto to convert it into. 
mean Time, the Tables being diſpoſed according to mean Motions. 
Thus the Articles contained in the Ephemeris anſwering. to Noon 
were computed to of. increaſed, or 24 Hours of the preceding mos 
diminiſhed, by the Equation of Time: And the Moon's places fet | 
down for Midnight were computed to 12". increaſed or diminiſned by «7 
the Equation! of Time. „ „ IIS | 
What has been' ſhervn concerning the Equation of Time chiefly: 
reſpects the Aſtronomer, the Mariner having nothing te do with it in 
computing his Longitude from the Moon's Diſtances from the Sun 
and Stars obſerved at Sea with. the Help of the Epbemeris, all the: 
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Calculations thereof being r to apparent Time, the ſame Which 
he will obtain by the Altitudes of the Sun or Stars in the Manner 


But if Time-keepers ſhould be brought into Uſe at Sea, the apparent 
Time deduced from an Altitude of the Sun muſt be corrected by the * 
Equation. of Time, and the mean Time found compared with that 
ſhewn by the Watch; the Difference will be the Longitude in Time 
from the Meridian by which the Watch was ſet, as near as the Going 
- of the Watch can be Tepended upon on gn! 
The Equation of Time is computed by taking the Difference of the 
Sun's true right Afcenfion and his mean Longitude corrected by the 
1 uation of the Equinoxes in right Aſcenſion, and turning it into 

ime at the Rate of 1. to 15. Sc. The Equation of Time will be 


additive or ſubſtractive as the Sun's true right Aſcenſion is greater 


ar leſs than his mean Longitude ſo correctet. 1 
The Time of the Sun's Semidiameter paſſing the Meridian, Page III. 
ſerves to reduce an Obſervation of a Tranſit of the preceding or ſubſe · 
quent Limb dver the Meridian to that of the Center, when only One 
was obſerved, It ſignifies a Portion of apparent Time, or even mean 
Time, the Difference being abſolutely inſenſible upon fo ſmall an inter- 
val. It is found thus: Increaſe the Sun's Semidiameter in the Ratio 
of the Coſine of his Declination to the Radius, to find his Semidiameter 
in right Aſcenſion, which turned into Time at the Rate of 1“ to 1 5". 
and x” to 15” gives the Time required. The Sun's Semidiameter in 
night Aſcenſion is readily found by adding the Log. Coſine of his De- 
elination to the logiſtic Logarithm of his Semidiameter, the Sum is 
the logiſtic Logarithm of his Semidiameter in right Aſcenſion; which 
divided by 15 r the Time of his Semidiameter paſſing the Me- 
ridian, If the Clock by which the Obſervation is made be regulated 
according to the ſidereal Time, this Quantity muſt be increaſed in 
the Ratio of 265 to 366, if great Preciſion is required. From the 
Time of the Sun's Semidiameter paſſing the Meridian may alſo be 
. found the Time of its paſſing the horizontal or vertical Wire of a Qua - 
| W Sextant, which on ſome Occaſions may have its Uſe. 
Ihe Semidiameter of the Sun, is neceſſary to reduce the obſerved 
Altitude of his upper or lower Limb to that of the Center; alſo 
to reduce the obſerved Diſtance of the Moon's neareſt Limb from 
the Sun's neareſt Limb to the Diſtance of the Centers. It is alſo uſeful 
to Aſtronomers to verify or aſcertain the Exactneſs of the Scale of their 
Micrometers, by Compariſon with the Meaſure of the Sun's horizontal 
Diameter. This Practice is particularly uſeful in ſolar Eclipſes, when 
the Diſtance of the Cuſps or the Verſe Sine of the uneclipſed Part has 
been meaſured with the Micrometer. The Semidiameters of the Sun 
in Mayer's Tables, on which all the Calculations reſpecting the Sun 


and Moon are made, ſuppoſe the Semidiameter at the mean Diſtance 


to. be 16'. 2 8. which Mr. Mayer ſays he deduced from above 130 
_ Obſervations taken with his Six Feet mural Quadrant, which ſeemed 
to him not ill adapted to the Purpoſe, | It may not be amiſs to take this 
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Opportunity to remark, that the Quadrant here mentioned was given 
to the Univerſity of Gottingen by his late Majeſty, and was made by 
that ingenious Artiſt the late M:. Fohn Bird after the Model of the 


Eight Feet mural Arch, which he finiſhed for the Royal Obſeratory 


at Greemwich, and put up there in the Year 1750. Mr. Mayer made 


his Obſervatipns with his Six Feet mural Arch, from the Year 1756, 
to the Time of his Deceaſe ; with it he ſettled the mean Obliquity of 


the Ecliptic to the Beginning of the Year 1756, at 239. 28“, 16”, 
_ which: Dr. Bradley ſettled by his Obſervations, reduced to the Year 
1750, at 23%. 28'. 18”; The Difference is agreeable to what ought 
to ariſe from the gradual Diminution of the Obliquity of the Ecliptic 


at the Rate of about & a Second in a Year, . The fame Inſtrument he 


alſo uſed in ſettling the Elements of his ſolar Tables; and it is moſt 


| 5 with the ſame he ſettled his Table of Refractions at the 
nd of his ſolar Tables; the Agreement of this Table with Dr. 


Bradley's, fee Page iſt of Reguiſite Tables (being both ſuited to the 
ſame Temperature of the Air) is ſo great, that they ſeem rather like 


y 


One and the fame than Two different Tables. 


The hourly Motion of the Sun is uſeful in computing ſolar and 


lunar Eclipfes ; alſo in cerrefting the aſſumed Longitude of the Ship, 
in order to find the Time from an Obſervation of the Diſtance of the 


Moon from the Sun, independent of the Diſtances contained in the 


Nautical Ephemeris ; See Britiſh Mariner's Guide, Page 49, and Table 


at the End of the ſame, Page 25. The Lagarithm of the Sun's - 


_ Diſtance is uſeful in the Calculation of the Places of the Planets and 
Comets. The Place of the Moon's Node ſignifies its mean Longitude, 


and is neceſſary for Mncinggie Equation of the equinoctial Points both 


in Longitude and right Aſcenſion, the Equation of the Obliquity of 


the Egliptic, and the Deviations of the fixed Stars in right Aſcenſion 


and Declination. _ | 5 | {Ty 
The Eelipſes of Jupiter's Satellites are well. known to afford the 
readieſt, and for general Practice the beſt Method of ſettling the 
Longitudes off Places at Land; and it is by their Means principally 
that Geography has been ſo much reformed within a Century paſt, 
and the Poſition of the moſt diſtant Places determined with equal Ac- 
curacy to the neareſt. It was hoped that ſome: Means might be found 
of uling proper Teleſcopes on Shipboard to obſerve theſe Eclipſes ; and 


could this be effected, it would be of great Service in aſcertaining the . 
Longitude of a Ship from time to time. In my Voyage to Barbaaves, 
under the Direction of the CommisstonERs oF LONGITUDE, in 1763 


IT made a full Trial of the late Mr. /wiz's Marine Chair propoſed for 
this Purpoſe, but could not derive avy Advantage from the Uſe of it ; 
and, conſidering the great Power requiſite in a Teleſcope for making 
theſe Obſervations well, and the Violence as well as Irregularities of 
the Motion of-a Ship, I am afraid the complete Management of a 
Teleſcope on Shipboard will always remain among the Deſiderata. 


However, I would not be underitood to mean te diſcourage any 
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* Attezapt founded upon good Principles to. get over this Difficulty. 
The Teleſcopes proper for obſerving the 0 


:ipfes of Jupiter's Satel- 


| hites, are common retracting Teleſcopes from 16 to 20 Feet, reflecting 


Teleſcopes of 18 Inches or Two Feet focal Length, and Teleſcopes of 


Mr, Dollond's Conſtruction with Two Object Glaſſes from 5 to 10 


Feet; or, which are ſtill more convenient; thoſe of 46 Inches focal 
Length, conſtructed with Three Object Glaſſes, which are as manage» | 


able as reflecting Telefcopes, and perform as much as thoſe which he 
makes of 10 Feet with Two Object Glaſſes. | 1 8 | 


The Eclipſes of Jupiter's Satellites are obſerved by Aſtronomers at 


Land, as well in order to provide Materials for improving, the Theo- 


ties and Tables of their Motions, as. for. the ſake of Compariſon with 


the correfponding Obſervations which may be made by Perſons in dif- 


* 


ferent Parts of the Globe, whereby the Longitude of ſuch Places will 


be accurately aſcertained. It is indeed to be lamented thatPerſons, 


who viſit diſtant Countries, are not more diligent to multiply Obſerva- 
tions of this Kind; for want of which, the Obſervations made by 


Aſtronomers in eſtabliſhes Obſervatories loſe. Half their Uſe, and the 
Improvement of Geography is retarded. | But it is to be hoped that 
an Emulation will ſpring up among thoſe who may have Opportunities 
of rendering ſo uſeful a Service to the Public, to incite them to watch 
. diligently for the Occaſions of obſerving thefe Eclipfes carefully, par- 
ticularly of the Firſt and Second, which are moſt exact for the 
purpoſe, The. Eclipſes, carefully calculated and fet down in the 


. Ephemeris, will ſerve to advertiſe them and Obſervers in general of 


the Times when. they ſhould attend to theſe Obſervations. The Per- 


ſon, who ſhall be under any Meridian different from Greenwich, muſt 
turn his Difference of Longitude into Time: See Reguifite Tables, 


Page 38, and add it to or ſubſtract it from the Time of the Eclipſe ſet 


don in the r e eee as he is to the Eaſt or Weſt of 
ESereemwich, to fir Ti 


nd the apparent Time at which the Eclipſe will hap- 
pen at his Meridian, nearly. He muſt further take care to regulate 


his Watch or Clock by apparent Time or at leaſt to know the Dif- 


ference, as well in order to apprize him of the Time to look out for 
the Eclipſe, as for aſcertaining the apparent Time exactly at which 
he'ſhgll obſerve it. Equal Altitudes of the Sun or Stars taken with an 


' Aſtronomical Quadrant afford the beſt Means of regulating Clocks 


and Watches for occafional Obſervations ; or they may be taken with 


a Hadley's Quadrant, by Reflection from a Baſon of Water or Quick- 


ſilver, or from the Horizon of the Sea, if the Obſerver. has an 10 
of 


e a and is not elevated above g or 600 Feet above the Leve 
the Sea. But, if Opportunity does not admit of taking equal Altitudes, 


the Time may be determined from One Altitude taken in any of the 
Methods above-mentioned, at leaſt Two or Three Points of the Com- 
paſs diſtant from the Meridian, but the nearer to the Eaſt or Weſt 
the better, the Latitude of the Place being known, or being found 
by Obſervations of the Meridian Altitude of the Sun or Stars made 
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on Purpoſe. It will be be better to take ſeveral Altitudes in order to- 


take a mean of the Reſults for greater Certainty. And if one Star 
be obſerved to the Eaſt and the other to the Weſt of the Meridian, the 
Time will be determined with rather more Certainty. The Manner 


of computing the apparent Time from the Altitude of the Sun or &- 
Star is ſhewn by Pr 
Explanation and Uſe of the Requifte Tables. 
W The Obſerver, being in a 51 
ſhould be ſettled at his Teleſcope Three: Minutes before the expected 


Time df an Immerſion of the firſt Satellite; Six or Eight Minutes 


before that of the ſecond and third Satellites ; and a Quarter of an 
Hour or more before that of the fourth Satellite; chiefly on account 
of the Uncertainty of their Theories ; but if the Longitude of the 
Place is very uncertain, he muſt begin to look out for the Eclipſe 
proportionably ſooner : Thus, if the Longitude of the Place is un- 


certain to 7 Degrees, anſwering to 12 Minutes of Time, he ought to 


fix himſelf to his Teleſcope 12 Minutes ſooner than is mentioned 
above. Nevertheleſs, when he has obſerved one Eclipſe of any 


Satellite, and thereby found the Error of the Tables, he may allow 


_ the ſame Correction to the Calculations of the Epbemeris for ſeveral 
Months, which will advertiſe him very nearly of the Time of expect - 


ing the Eclipſes of the ſame Satellite, and diſpenſe with his attending 
lon be” . 5 . | 2 : 
— The Immerſions fignify the Inſtant of the Diſappearance of the 


Satellite by entering into the Shadow of Jupiter; and the Emerſions 


fignify the firſt Inſtant of its Appearance at coming out of the ſame. 


hey generally happen when the Satellite is at ſome Diſtance from the 


Body of Jupiter, except near the Oppoſition of Jupiter to the Sun, 
when the Satellite approaches nearer to his Body. Before the 
Oppoſition of Jupiter to the Sun the Immerſions and Emerſions 
happen on the Weſt Side of Jupiter, and after the Oppofition on the 


Eaſt Side; but, if an Aſtronomical Teleſcope be uſed, which-reverſes 
Objects, the Appearance will be directly the contrary. Before the 


* 


poſition, the Immerſions only of the firſt Satellite are viſible; and 


ter the Oppoſition, the Emerfions only. The ſame is generally the 
Caſe with reſpect to the ſecond Satellite; both the Phznomena of the 


| ſame Eclipſe are 1 obſervable in the Two outer Satellites. 
The Immerſions and Emerſions marked with an Aſteriſk in the Epbe- 
merit, are thoſe viſible at Greenwich. No 


Ta know if an Eclipſe will be viſible in any Place, find whether 


upiter be 89. above the Horizon of the Place, and the Sun as much 
elow it. This may be done near enough by a celeſtial Globe: Other- 


wiſe,. the Time of the Sun's Riſing and Setting may be found 


for any Latitude by. a Table of ſemidiurnal Ares, contained in the 
popular Book called The Mariner's Compaſs Redtificd, and many 


other Books; the Time of Jupiter's Riſing and Setting may alſo be 


found from the Time uf his _ the Meridian and Declination fer 
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oblems VIII. and IX. Pages 25 and 26 of ths 
ace whoſe Longitude is well known, N 
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Actual Obſervation. 


don in the Ephemeris, with the Help of the ſame Table of ſemi- 
diurnal Ares; adding or ſubſtracting the ſemidiurnal Arc anſwering 
to the ſame Declination of the Sun: Remembering always, that if 
E Declination and the Latitude of the Place are of the ſame 
enomination, the ſemidiurnal Arc will be more than Six Hours, and 
if they are of contrary Denominations, will be leſs than Six Hours. 
But it may be eaſier found whether the Eclipſe will be viſible at 
Greenwich, or whether it ſhould be properly marked with an Aſteriſk, 
By the Tables, Page 28---31, annexed to the Nautical Almanac of 
| " he Immerſion or Emerſion of any Satellite being carefully 
obſerved in any Place according to apparent Time, the Longitude from 
Greenwich 'is found immediately by taking the Difference of the 
' Obſervation from the correſponding Time ſhewn in the Epbemeri s; 
which muſt be turned into Degrees, &c. by Requifite Tables, Page 
38 ; and will be Eaſt or Weſt of Greenwich, as the Time obſerved is 
more or leſs than that of the Ephemeriss © 3 * 
Example; Suppoſe an Emerſion of the firſt Satellite ſhould be 
obſerved at the Cape of Good Hope, May 9, 1767, at 10d. 46“, 45” 
apparent Time: The Time by the Ephemeris being g'. 33, 12” the 
Difference is 1. 13'. 33”, whence the Longitude of the Cape ſhould 
be 18. 23“, 15“ Eaſt of Greemavich, becauſe the Time ſuppoſed to 
be obſerved at the Cape is more than that of the Epbemeris. 
It is to be obſerved that a correſpondent Obſervation. of an Eclipſe 
of a Satellite of Jupiter, made under a well-known Meridian, is to be 
Yreferred to the Calculations of the Zphemeris for comparing with an 
193 made in a Meridian whoſe Longitude is required; but if 
no correſponding Obſervation can be obtained, as is frequently the 
Caſe, it will be beſt to find what Correction the Calculations of the 
Epbemeris require by the neareſt Obſervations to the given Time that 
can be obtained; which Correction applied to the Calculation of the 
given Eclipſe in the Zphemeris, renders it almoſt equivalent to an 


— 
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The Longitudes and Latitudes of the Planets, Page IV. ſerve to 
know where to look for them in the Heavens, and when their Places 
may be conveniently ſettled by comparing them with fixed Stars by 
© the Help of a Micrometer in a Teleſcope. They alſo ſnew when they 
are in the moſt important Points of their Orbits, where it is moſt mate- 
rial to obſerve them. They alſo ſerve to enable Perſons leſs ſkilled to 
diſtinguiſh them from the fixed Stars. Their Declinations and the 
apparent Times of their paſſing the Meridian are particularly uſeful to 
Aſtronomers who are furniſhed with Quadrants and Tranfit Inſtru- 
ments well fixed in the Meridian, in ſetting their Inſtruments for 
obſerving their right Aſcenſions and Declinations., © 
' * The apparent Time of a Planet's paſſing the Meridian may be 
_ , computed thus; the Planet's Right Aſcenſion being calculated from its 
Longitude and Latitude, and turned into Time, ſubſtract the Sun's 
tight Aſcenſion at Noon in Time from it, to find the Time of the 


E 
Planet's pang the Meridi 
ence of the © and Planet's daily Variations in right Aſcenſion in Time; 
if the Planet is progreſſive in right Aſcenſion, or the Sum, if it is Tetra» 
grade, which call X; then ſay, by the Rule of Proportion; 
24 FX: T:: X: e and 12 e will be correct Time of the Planet's 


fling the Meridian. The upper Signs are to be uſed both to X ande 


if the Planet's progreſſive Motion in right Aſcenfion be greater than 
— — the Sun; in any other Caſe the lower Signs are to be made 
Uſe of. | 55 i | 5 
But perhaps it may be found more readily by continual Approxi- 
mation as follows: Take the proportional Part of the Difference or 
Sum of the © and Planet's daily Motion in right Aſcenſion, anſwering 
to the Time of the Planet's paſſing the Meridian, found nearly, in 
Proportion to 24". and take a further like ke: gs Part of this 
proportional Part ; and again of this laſt, and fo on as far as is ne- 
ceſfary. The Sum of all theſe proportional Parts added to the Time 
of the Planet's paſſing the Meridian found nearly, if the Planet's pro- 
greſſive Motion in right Aſcenſion is greater than that of the Sun, 
. otherwiſe ſubſtracted, gives the apparent Time of the Planet's paſſing 
the Meridian. —. F p 


* 


Example: Let it be required to find the Time of the Moon's 5 


| paſſing the Meridian, July Iz 176 3 f 


The Sun's right Aſcenſion in Time July 1ſt is, 68. 400. 25” and | 


July ad, G. 44“. 33” by the Ephemeris. Therefore his daily Motion 
in right Aſcenſion is 4. 8”. The Moon's right Aſcenſion july iſt at 
Noon by the Ephemeris is 150. 2 anſwering to 100. 36'. 8” of Time, 
and July ad is, 169%. 30 anſwering to 11% 18, 36”, The Difference 
is, 42“. 28” of Time, from which 4. 8“ being ſubſtracted, leaves 

8“. 20”. Subſtract 66. 400. 20“ the Sun's right Aſcenſion July iſt at 


© newly; which alf T; hs r DIR 


— 


oon, from 10. 36“. 8” the Moon's right Aſcenfion the ſame Noon, 


the Remainder 30. 55. 43“ is the Approximate Time of the Moon's 


paſſing the Meridian. The proportional Part of 38“. 20”, anſwering 
to this, js 6*. 19”, and the proportional Part of 6, 17:18 9” ; there- 
fore Q'. 17” and 9” or 6'. 26” added to 50 Th 43“ give 4". 2.9 
the apparent Time of the Moon's paſſing the Meridian, In the Ephe- 
meris it is . 2. It may alſo be computed 10 taking the Difference of 


the Moon's 7 * Aſcenſion at Noon and Midnight, but then Half the 


Sun daily Variation in right Aſcenſion muſt be made uſe of, and 


Proportion muſt be made for 12 inſtead of 24 Hours: and if the Moon 


paſſed the Meridian after Midnight, the Sun's right Aſcenſion at Mid- 


night muſt be uſed, which is a Mean between his right Aſcenſions on 
the preceding and ſubſequent Noon. For the Planets, it will be ſuf- 


ficient to take the firſt proportional Part only. 


of . 


The Days of the Oppofitions, Quadratures, &c. of the Planets to 


the Sun, are Times at Which they ought to be obſerved in fixed Obſer- 


Years Obſervations, 
N 1 U 2 2 


vatories, for ſettling the Elements of their Orbits by a Series of ſeveral 


8 )) ͤ 
| "The Vih, VIch, VIIch, VIIIth, IXth, Xth, and XIth Pages of each 
Month contain the Moon? Place, and all the Circumſtances relating 
to her Motion, and her Diſtances from the Sun and proper Stars, from 
which her Diſtance ſhould be obſerved for finding the Longitude at Sea, 
The Longitude, Latitude, and Declination of the Moon, and Time of 
er 2 the Meridian, afford the like Uſes with the fame Cireum- 
ſtances of the Planetary Motions, and many more beſides. . For the 
fake of greater Preciſion, the Moon's Longitude, Latitude, Right 
Aſcenſion, Declination, Semidiameter, horizontal Parallax, with its 
- ae Logarithm, are computed Twice a Day, to Noon and 
Midnight, and may readily be inferred to any intermediate Time with 
Tr! ðͤ K 
Example: Let it be required to fi ie n's itude 
Latitude, & c, July 16, 1967, at 16". 22“. 166. 
HHairſt to find the Longitude. l 
The Moon's Longitude, July 16, at 12 is O. 69. 40“. 25” and 
July 17 at Noon, of. 13% 47'. 48” the Difference 42. "* 33” w the 
 . Moon's Motion in 12 Hours; ſay then, by the Rule of Proportion. 

„ As 12> is to gh. 22“. 16” (the Exceſs of 160. 22 16“ above 12*) fo 
Is 7% . 23“ to 29. 38. 41” but this muſt be corrected on account 
of the Moon's unequal Motion in 12 Hours, by the Table of Equation 
of ſecond Difference annexed to Mr. Taylor's Sexageſimal Table, 
Page 244-247: for this Purpoſe take out of the Zphemeris the Two 
Longitudes of the Moon next preceding the given Time, and the 
Longitudes immediately following it, and fet them down in Order one 
_ after another, as follows; e | e 


. pit 


3 
the Zphemeris.| iſt Diff, | 2d Diff, | 2d Dif. 
. 1767 | SE * a RN ; $ | . TNF 
July 16, Noon 11.2 «20.281 © £ „ 3 | 
Ml.Idnight o. 20. 51. 2) | ay 1 45 


Take their Differences, 9, 100. 1 759. 7 28 7 7 As 3's 39” 3 take 
the Differences of theſe Differences, or the ſecond Differences 3“ 28”, 
' 44” ; and take their Mean which is 3'. 36”. Now look for the 
-. Equation of ſecond Difference, anſwering to 3. 22 after Midnight, 
found on the Side, and 3'. 36” at Top, which will be found = 24", 
and which, according to the Remark at the Bottom of the Table, 
muſt be added to 29. 3. 41”, the firſt proportional Part, becauſe the 
' Motion in 12 Hours or firſt Differences are decreafing; the Sum 
2%. 360. 5” added to o., 62. 40“. 25, the Moon's Longitude at Mid- 
night, gives of. 9. 16. 30“, the Moon's true Longitude, and is as 
eorrect as the Longitudes from which it is deduced, | 1 5 


FE 


NB. I che firſt nces of the Four Longitudes of the Moon 
taken out firſt increaſe and then decreaſe, or, vice vers}, firſt decreaſe 
and then. increaſe, take Half the Difference of the Two ſecond Differ- 
ences for the Mean ſecond Difference, with which take out the Equa+» 


tion of ſecond Difference, and add or fubſtract it as the Firſt firſt Diffe . 


ence is greater or leſs than the Third firſt Difference. 
+ To. find the Moon's Latitude. 


- Take out of the Ephemeris the Two Latitudes preceding and Two 


following the given Time, and ſet them down in Order, and take their 
_ firſt and ſecond Differences, and the mean of the Two fecond Differences; 
find the proportional Part of the Middle firſt Difference anſwering to the 
Hours and Minutes, &c, of the given Time after Noon or Midnight; 


which correct in the following Manner: Entering Table of Equation of 


ſecond Difference, Page 244-249, with the Hour from Noon or ight 
on the Side, and the Mean ſecond Difference at Top, take out the corre · 


= ſponding Number of Seconds, which added to or ſubſtracted from the pro- 


rtional Part found above, according as the Motion in 12 Hours orfirſt 
Hiference is decreaſing or increafing ; or, more generally, according as 
Firſt firſt Difference is greater or leſs than Third firſt Difference, gives 
the proportional Part corrected; which now added to or ſubſtracted 
from the Moon's Latitude at the preceding Noon or Midnight, as the 
Latitude in theſe 12 Hours is increafing or decreaſing, gives tho 
Moon's Latitude correct. h e 
Example: The Moon's Latitude is required, July 16, 1969, 
at 16", 22's 16%. e n . 83 E : 


5 | 35 Des Lat. by | „ (Mean of 
„ the Epbemeris. 1ſt. Dif. | ad Dif. | ad Dif. 


. 


7767s 5 „ 1 

Joly ie, Noon 4-36-19 N. 1. % | 

e Midnight 4. 49. 36 20142 1 
17, Noon 5. 3.26 3. 8 424 | i 


| | "The Moon's Latitude July 16 at Midnight being 4e. 49'- 36"N. and 
the Motion in the next 12 Hours being 13'. 50% ſay by Proportion, 
As 12% is to 4. 22/, 16”, ſois 13.“ co” to 5'. a“: but this muſt. be 


corrected by adding 32”, the Equation of ſecond Difference, anſwer. 


"I 


ing to the Hour 4 22', and the Mean ſecond Difference 4. 40% 


becauſe the firſt Differences are decreafing, or rather becauſe the firſt 


of them 180. 26“, is greater than the laſt of them . 6”, therefore the 


> 


4%. 40. 36%, gives 4% 65. 10” N. the Moon's Latitude correct. | 
Remarks on fome ——— neceſſary to be attended to, in order 
to obtain and apply the Correction of ſecond Differences rightly in 
computing the Moon's Latitude. 7 . eee 


proportional Part corrected is 5. 2” + 32"= 5'. 34“, which added to 


Ei 4 


—— 2 


4 03s; 
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I. Tf the Moon's Latitude taken out of the Fhemerir for Noon 
and Midnight changes its Denomination from North to South or from 
South to North, the Sum of the Two Latitudes of contrary Denomina- 
tions, where the Change happens, is to be accounted the firſt Difference 
II. If the Three firſt Differences firſt increaſe and then decreaſe, or 
vice versa, firſt decreaſe and then increaſe, Half the Difference of 
the Two ſecond Differences is to be taken for the Mean ſecond 
III. If the Series of Four Latitudes taken out ſhould firſt increaſe 
and then decreaſe about the Moon's greateſt Latitudes, take the Sum 
of the Two firſt Differences ſtanding on each Side of the greateſt 
Latitude for the ſecond Difference in that Place; correct the 1 
Latitude at Noon or Midnight by the ſimple proportional Part firſt 
found; and to the Latitude fo corrected, ada always in this Caſe the 
Equation of ſecond Difference from Page 244---247, anſwering to the 
Mean ſecond Differences. 7 ub 
Before I quit this Subject of Interpolation by ſecond Differences, I 
ſhall point out another Method, by which the ſame End may be 
obtained more readily, and with fewer Rules, by thoſe who are well 
acquainted with algebraic Subſtraction and Addition, and the Manner 
of applying the Signs in thoſe Operations. Subſtract each Latitude 
from the following for the firſt Differences, to which prefix the Sign —+ 
if the Latitudes decreaſe ; - and ſubſtract each firſt Difference, thus 
found, from the following one of the ſame Order for the ſecond 
Differences. Half the Sum of the Two ſecond Differences ſtanding on 
each Side of the Interval to be interpolated, is to be accounted the 
Mean ſecond Difference; the Equation correſponding to it by 
Table, Page 244-247, is to be applied always with the contrary 
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Theſe Operations are to be performed, and the Signs to be applied 
as in algebraic Subſtraction and Addition. Note further, if the four 
given Latitudes change their Denomination, call the ſecond Lati- 
tude +, and thoſe of a contrary Denomination - 167 
The Moon's Declination may be found at any Hour in the ſame 
Manner as her Latitude; but as the Correction arifing from ſecond 
Differences will never exceed 2.2, this may be neglected on moſt 
Occaſions; but if any one is deſirous to obtain the Declination true to 
'a Minute, the Correction is eafily applied, as fhewn above. 
The other Articles of Page VI. and VII. Iz. the Moon's Right 
Aſcenſion, her Semidiameter, horizontal Parallax, with its propor- 
tional Logarithm, and the Diſtances contained in the Four laſt Pages 
of the Month, may be all found correctly by even Proportion, with- 
out requiring any Allowance on account of ſecond Differences. The 

oportional Part of the Moon's Longitude, Sc. for any Hour may 
do nd very readily by the Help of the Table of proportional 

,ogarithms, Page 39—55 of the Reguifite Tables. * 

The Moon's Longitude and Latitude are uſed in computing her 
Diſtances from the Sun and Stars contained in the Four laſt Pages of 


* 


EE 
the Month, as well as in the Appulſes to Stars pointed out in Page I, 
and, jointly with her Parallax and Semidiameter, are neceſſary for 
computing the * of the Sun and Moon, and the Occultations 
of fixt Stars and Planets by the Moon. They alſo facilitate the 
Calculation of the Longitude of any Place from an obſerved Eclipſe of 
the Sun, or Occultation of a Star or Planet by the Moon: Or, if the 
Meridian be well known, the Parallax and Semidiameter ſerve to 
deduce the Moon's true Place in the Heavens from the Obſervation, 
which compared with that given by the Epbemeris ſhews the Error 
of the Tables at the Time. The Moon's Semidiameter and Parallax 
are applied in correcting almoſt all Obſervations of the Moon. The 
proportional Logarithms of the Moon's Parallax ſerve further to 
cilitate the Calculations of Parallaxes. 85 55 5 80 
The Moon's right Aſcenſion and Declination are uſeful to compute 
her Altitude at any Time, particularly at the Obſervation of her Diſ- 
tance from the Sun or a Star, ſuppoſing it was neglected to be or could 
not be obſerved properly; which latter Caſe may ſometimes happen 
in the Night, though I think but rarely; the utmoſt Accuracy therein 
not being required for the Calculations of Refraction and Parallax, 
See Britiſh Mariner's Guide, Page 57 and Reguifite Tables, Page 24. 
The Moon's Declination, with her Semidiameter and Parallax, ſerve 
for finding the Latitude by the Meridian Altitude of her upper and 
lower Limb obſerved at Sea. See Britiſh Mariner*s Guide, Page 93s 
and Reguifite Tables, Page 15. The Moon's right Aſcenſion and 
Declination ſerve alſo to compute the Time from her Altitude obſerved 
at the Obſervation of her Diſtance from a Star; whence the Longitude 
may be inferred, tho? no Altitude of the Sun or a Star was taken for 
regulating the Time. See Britiſh Mariner's Guide, Page 61, and Mr. 
rar s th Problem annexed. to the Nautical Almanac of 1781, 
Age 10. 0 4 7 8 f 
b The Diſtances of the Moon from the Sun and fixed Stars, contained 
in the VIIIth, IXth, Xth and XIth Pages of the Month are ſet down to 
every Three Hours of apparent Time by the Meridian of Greenwich, 
and are deſigned to relieve the Mariner from the Neceſſity of a Calecu- 
lation, which he might think prolix and troubleſome, and to enable 
him, when compared with the Diſtance obſerved carefully at Sea, to 
infer his Longitude readily and with little Danger of Miſtake to a 
Degree of Exactneſs that may be thought ſufficient for moſt nautical 
Purpoſes. But uſeful and valuable as the Practice of this 'Method 
may be at preſent, it is a Remark not unworthy our. Notice, that every 
future Improvement of the Lunar Tables, as well as the Inſtruments, 
will bring it nearer and nearer to Perfection. 3 13 85 
The Moon's Diſtances are computed both from the Sun and pr 
Stars, and generally from One Object on each Side of her, to afford 
the Mariner a greater Number of Opportunities of Obſervation, 
and a Means of attaining a greater Degree of Exactneſs. The 
Diftances from the Sun are computed between 402? and 120? of Diſtance, 
> While the Moen is between the Diſtances of 20“ and 40? from the 
Sun, her Diſtance is computed only from a Star on the contrary Side 
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mat the Sun is, When the is between the | Diſtances of 30 and 905 
from the Sun, her Diſtance is computed both from the Sun and from a 
Star ou the contrary Side to the Sun; when the Moon is above 90 
from the Sun her Diſtance is computed from Two Stars, one on each 
Side of her; though ſtill her Diſtance is computed alſo from the Sun 
fom 9oꝰ to 1209 Though the Diſtance of the Moon from the Sun or 
Star, well obſerved with a good Inſtrument, is ſufficient to determine 
the Longitude, with the Help of the Zphemeris, always within a De- 
ree, and generally much nearer, yet it will conduce to ſtill greater 
Accuracy, if the Obſerver takes the Diſtance of the Moon from 'Two 
Stars, or the Sun and a Star, or, when the Moon is between and 
tao Diſtance from the Sun, from the Sun and Two Stars, if he can 
be ſo lucky as to obtain theſe ſeveral Obſervations. FF 
The Longitude being computed from the Obſervations made with 
each Star reſpectively, the Mean of the Reſults is to be taken as pro- 
bably approaching neareſt to the true Longitude, In particular the 
Moon's Diſtance ſhould be taken from Two Stars, or the Sun and 'a 
Star on each Side of her, as often as Opportunity permits, fince the 
Mean of the Reſults will probably be at leaſt as exact again as either 
ſeparately, I mean as far as depends on any Imperfection of the Inſtru- 
ments, and unavoidable ſmall Errors arifing in the Uſe of them; 
Errors of theſe Kinds having a natural Tendeney to correct each other; 
for that ſmall Error which ariſes from the Lunar Tables will affect the 
Reſult from either Star equally. But the Error of Mayer's laſt Lunar 
Tables as corrected from a ſeries of Dr. Bradley's Obſervations of 
9 Years by Mr. Charles Maſon in 177%, being theſe made uſe of for 
the Nautical Almanac of 1789, and the ſubſequent ones, probably 
never exceeding; 30“, the Uncertainty hence ariſing in the Determina- 
tion of the. Longitude, can ſcarcely ever exceed 17 Miles of Longitude, 
and generally will be much leſs. poet | | 4%" 
The Diſtances ſet down in the Ephemeris, afford the. Obſerver a 
ready Means of knowing the Star from which the Moon's Diſtance 1s 
to be obſerved , for he has nothing to do but to ſet his Quadrant to the 
Diſtance computed roughly from the Ephemeris, neglecting the Seconds, 
at the apparent Time eſtimated 3 the Meridian of Greenwich ; 
and direct his Sight to the Eaſt or Weſt of the Moon, according 
as the Diſtance at Greenwich is found in the VIIIth and IXth, or Xth 
and XIth Pages of the Month; and having found the Moon upon the 
' little Speculum, let him give a Sweep with the Quadrant to the Right 
and Left, and he will find the Star he ſeeks for, 1f above the Horizon 
and the Air be clear,. nearly in a Line perpendicular to the Line of the 
Moon's Horns or longer Axis, or, .which is the ſame Thing, in 
the Line of the Moon's ſhorter Axis produced. The Star is always 
one of the. brighteſt, ſo that there 1s little Danger of 3 
ther for it, if the preceding Directions are carefully obſerved. 
The Time at Greexwich is eſtimated nearly by turning the ſuppoſed 


Longitude from Greenwich into Time, by | Regquifite Table "Y P age 38, | 
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and adding it to or fubſtracting it from the apparent Time at the Skip, 
2s its Longitude is Weſt or Eaſt of Greenwich, It will be ſufficient py 
the Diſtance be computed from the E t- 
ng the Quadrant. The principal Uſe of the Diſtances of the Moon 
- fromthe Sun and fixt Stars; namely, in determining the Longitude 


,ompariſon with the correſponding Diſtances obſerved at Sea, is 


ſhewn in Problem XI. Page 37 of Requifite Tables. 8 
The Diſtances contained in the Eee were computed ſtrictly to 


Noon and Midnight, and thence interpolated for very Three Hours, 


according to the Method ſhewn for computing the Moon's Latitude, 
Page 1 57---158 ; except that the Correction of ſecond Differences at 
the Middle of the Interval to be interpolated, was taken of the 


Mean of the Two ſecond Differences, and at the Firſt a Third 


Quarter of the Interval was taken 2 of the Correction juſt found at the 
Middle of the Interval; inſtead of conſuiting Mr. Taylor's Table, 
Page 248 and 249, which would however have given the ſame Reſult. 
But, at the firſt 12 Hours, when the Diſtances of the Moon from a 


Star begin, and the laſt 12 Hours, when the Diſtances end, there 


being only One ſecond Difference inſtead of Two ſecond Differences on 


| each Side to take a Mean of, this Method fails in theſe Caſes, and 
therefore the following is to be ſubſtituted in its Stead, being derived 


from Sir {/aac Newton's Solution of the Problem of drawing a Curve 
through the Extremities of any Number of given Ordinates. Phil. 


Nat. Princ, Math. Page 486. Edit. Londini 1726, or Dr. Honſey a 


complete Edition of Sir 7/aac Newton's Works, Vol. 3d. Page 128. 
From Four Diſtances at Noon and Midnight computed ſtrictly to 
- Interpolate Three Diſtances at the IIId, VIth, and IXth Hour of the 


firſt or laſt Interval. 


k Subſtract each Diſtance from the following, for the firſt Difference, 


1 5 and prefix the Sign , if the Diſtances decreaſe. Subſtract each firſt 


Difference thus found from the following One of the ſame Order, for 
the ſecond Difference: And in like Manner ſubſtract the Firſt ſecond 


Difference from the following for the third Difference; applying the 


Signs as in algebraic Subſtraction. Denote the firſt or laſt firſt 
Difference by 5; the firſt or laſt ſecond Difference by e, according as 


the Interpolation to be made is for the firſt or laſt 12 Hours; denote | 
alſo the third Difference by d; and, à being put to ſignify the 
Diſtance at the Beginning of the Interval, the interpolated Diſtances 


will be as follows: 8 8 . F 
At IIId Hour of firſt Interval a ＋＋ 23 e rixt 
At VIth Hour of firſt Interval à ＋ 456 Fe 
| Ar IXth Hour of feſt Interval 4 E err 
At IIId Hour of laſt Interval a T3 - ñ⁰ - 
At VIth Hour of laſt Interval 4 13 —- Ic 1 4 


8 


hemeris within 10, or 200, for ſet- 


/ 
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I adapting theſe Formulz to Numbers, great Care muſt be taken 
about p Toke Application of the Si 1 Thus if 3, c, * 4 is 
Negative, apply the Number exprefling the Value of that Term 
of the Formula where it is found with a contrary Sign to that of the | 
Dh . MMOD 3$4.vk 
Let me add in this Place, that if in filling up the firſt and laſt 
* Intervals, a new ſecond Difference has been ſuppoſed in. arithmetical 
Prog reſſion with the Two given ones, in order to take a mean between 
it and the-firſtor laſt ſecond Difference, the Interpolation at the Middle 
of the Interval or VIth Hour will be had true, the ſame as if the above 
Formule had been uſed : But at the Interpolation of the firſt and 
third Quarter there will be an Error of +4+ third Difference; which 
will be corrected, by applying + A d or third Difference, to Number 
found at the firſt Quarter of the Interval, and - vd to that found at 
the third Quarter of the Interval; equally the ſame whether it be the 
firſt or laſt Interval. | e 
The Configurations of Jupiter's Satellites, Page XIIth and laf 
exhibit the apparent Poſitions of the Satellites with 7 — to each 
other, and to 3 ſuch an Hour of the Evening or Night as t 
are moſt likely to be obſerved, and ſerve to diſtinguiſh the Satellites 
from one another. Jupiter is diſtinguiſhed by the Mark O, and the 
Satellites by Points with Figures annexed, the 8 the 
- the firſt: Satellite, 2 the ſecond Satellite, c. When the Satellite is 
approaching towards Jupiter, the Figure is hs between Jupiter and 
the Point; and when the Satellite is receding from Jupiter, the Figure 
is put on the other Side of the Point. The Satellites are in the ſuperior 
Parts of their Orbits, or furtheſt from the Earth, when they are 
marked to the right hand or Weſt of Jupiter approaching him ; or to 
the left Hand or Eaſt of Jupiter receding: from him; but are in the 
inferior Part of their Orbits, or neareſt to the Earth, when they are 
rked to the right Hand or Weſt of Jupiter receding from him, or to 
us left or Eaſt of Jupiter approaching him. The Cypher O, ſometimes 
annexed to the Figure of the Satellite towards the Margin, ſignifies, 
that it is inviſible on the Face of Jupiter; and the black Mark @, 
_ fignifies that it is inviſible, bein eclipſed in Jupiter's Shadow, or, 
behind Jupiter eclipſed by bis body © © TNT 
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ARD of LONGITUDE. *' | : | 


757 Undertaking has been POR Py to the Public in the TOURNAT L 
des SCAY ANS for June 1586, Vol. II. page 1214, 4 where a ſhort 
account's given Fi its great utility and ſu he e advantages i zn all kinds 
of Calculations, but more ea in t 15 acne to ops and 
e ee | 


5 2 & 
R . . "IN 1 3 * 


Price to Subſcribers T, "ach Guineas ; one half to be paid © at the time © of 
ſubſcribing, and the other on the delivery of che. Work. 
To Non- Subſeribers the Price will be TE to hos G I 


at leaſt 1 2 » many 


SUBSCRIPTIONS | are ee ge at Mr. Lore? *Y ' Bookſeller 

© ta the Board of Longitude, in the Strand; and at Mr. Winczave's, 
| Bookſeller, in the Strand; where may be ſeen the TABLE of the 
LOGARITHMSof NUMBERS and the TABLE of LOGARIiFTHMIC - 
SINES and TANGENTS, which are entirely printed off, being the 
whole of the Work, gg the* Explanation of the Tables and Pre- 
cepts for the Uſe of them, which will be forwarded with the utmoſt ex- 
5 pedlition, and the Work, will be publiſhed with all convenient ſpeed. 


The ingenious Author, who unfortunately departed this Life on 234 
of December laſt, having left. behind him a Liſt of Errata of the Tables | 
diſcovered by | himſelf, which has ſince been printed at the End of 
the Tables, it is not now thought neceſſary by his Adminiſtrator to . 


oller à Premium for the PEE; of * Error -in the Tables. 
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| Upon which a Reward 1 One 7 bonſand Pounds _ 
will be given by the Commiſſioners, appoint- 
ed by Acts of Parliament for the Diſcovery - 
of Longitude at Sea, &c. and for rewarding \ 
Improvements ufeful to Navigation, to ſuch 
Perſon or Perſons as ſhall ale cover, and firſt 
make known to them, for the Uſe of the 


Public, the Art of making Flint Glaſs proper : 
for the Purpoſe of conſtructing 


ACHROMATIC TELESCOPES. 


p T5 H E Perſons app ing. for the Reward, are to produce 5 
„ Specimens of Glaſs m opting them, which Specimens are to be 
examined by a Committee (to 2 pointed by the abovementioned 
Commiſſioners) which Comma is . report to the faid Com- 
miſſioners whether, or not, the Glaſs ſo produced, ſhall, upon ſuch 
Examination, have been found to have all the ane requiſite to 


: anſwer thoroughly the intended Purpoſe, | 7, 0 


oh Ik the Report- of the Committee ſhall be i in the Affirmative, the 
Inventor is then 'to diſcover the Art and Proceſs uſed in making the 
| 2 Specimens, to a Second Committee, conſiſting of Perſons ſkilled in 
1 and the Manufacture of Glaſs (to be appointed as afore- 
ſaid) which Second Committee is to report to the ſaid Commiſſioners 
the Particulars of ſuch Diſcovery and their Opinion thereof ; and, if 
the Perſons who compoſe the faid Committee, or the major Part of 
them, ſhall have learnt from the Inventor the Art and Proceſs 
abovementioned, and, in conſequence thereof, manufactured Glaſs, 
which, upon examination by a Third Committee (to be appointed 
. As aforeſaid) ſhall be found to have all the Properties requiſite to 
- anfiver thoroughly the intended Purpoſe; then the Reward of One 
- Thouſand Pounds will be paid to the Inventor, upon his or her 
„delivering to the ſaid Comiſſioners (in Writing and upon Oath) 
a full ja, exact Detail of the ſaid. Art and Proceſs, with a Certifi- 
cate from the Perſons who compoſed the Second Committee, or thi; 
major Part of them, that ſuch. Detail correſponds, in all reſpects, 
with the Particulars of the Diſcovery which may have been male 
to chem as abovementioned, | . 
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